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ABSTRACT 
 
Labour economists in South Africa have extensively researched on almost all aspects of the 
unemployment phenomenon, specifically, the levels and extent of unemployment as well as the 
causes of unemployment have received a lot of empirical attention. One category of the labour 
force, namely the underemployed, has mostly been ignored in empirical studies. An investigation 
into the prevalence and rate of underemployment is essential because unemployment alone 
underestimates the magnitude of a country’s available excess labour capacity.  
 
The study focuses on various conceptual and empirical issues, including the definition of 
underemployment, the extent of underemployment in South Africa, demographic characteristics 
of the underemployed, an empirical estimation of the total earnings effect of underemployment, 
the duration of underemployment, and the possible policy options to tackle underemployment. 
To achieve its research objectives, the study conducts various descriptive and econometric 
analyses, using the data from the 1995-2016 labour force surveys and the first four waves of 
NIDS conducted in 2008-2015. 
 
The first empirical chapter examines the nature, extent, incidence, and likelihood of 
underemployment in South Africa. The study shows that a greater proportion of underemployed 
workers are Africans, women, urban residents, and individuals aged between 25 and 44. 
Moreover, a majority of time-related and income-based underemployed workers are involved in 
elementary jobs and domestic work while the overeducated are mostly managers and workers in 
elementary occupations.  
 
The prevalence of overeducation and income-based underemployment is higher than the 
incidence of time-related underemployment. It is observed that some workers are affected by 
more than one type of underemployment. The results from the various probit models reveal that 
the likelihood of experiencing underemployment is higher for females (except for overeducation), 
Africans, informal sector employees, workers in the private households industry, and the self-
employed. 
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The second empirical chapter mainly analyses the wage effects of educational mismatch in the 
South African labour market. The descriptive statistics revealed that Africans and elementary 
workers dominate the share of overeducated and undereducated workers, whereas Gauteng and 
KwaZulu-Natal are associated with the highest concentration of mismatched workers. Moreover, 
the proportion of overeducated workers is negatively related to years of work experience while 
the likelihood of workers being undereducated increases in line with the years of experience. 
 
The empirical findings from the estimated wage models indicate that residing in an urban area, 
working in the public or the formal sector, and self-employment are associated with relatively 
higher earnings. Conversely, female workers and workers from the African, Coloured and Indian 
population groups earn less than male and White workers respectively. In general, overeducated 
workers receive substantively lower wages than what they would earn if they were employed in a 
job which adequately match their education. Conversely, the rate of return to undereducation is 
negative, but the undereducated benefit from a wage premium relative to being well-matched. 
 
The final empirical chapter examines the dynamics of income-related underemployment and 
overeducation using panel data. It is found that income-related underemployment is short-lived, 
and it mostly affects individuals at the bottom-end of the income distribution. Close to 60 percent 
of overeducated workers find adequately matched jobs six years later, and most workers who 
move out of the overeducation spell change occupation from low skilled to high skilled jobs. 
 
The results from the random effects probit model show that the probability of experiencing 
overeducation or income-related underemployment is higher for workers from the African and 
Coloured population groups, casual workers, and informal sector workers. Moreover, the 
estimated results from the multinomial logit model reveal that while age decreases the odds of 
moving from overeducation to adequate education, work experience allows workers to move out 
of overeducation. 
 
JEL: J21, J23, J42, J60 
KEYWORDS: Time-related underemployment, Income-related underemployment, Employment, 
Skills under-utilisation, Educational mismatch, Overeducation, Labour market, South Africa.  
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CHAPTER ONE: INTRODUCTION 
 
1.1  Background to the Study 
 
An efficient labour market ensures that a country’s human resources are employed in the most 
effective manner to achieve full employment, if possible. Full employment entails the use of 
available labour resources in the most efficient way. Such efficiency can be achieved by 
matching workers with the most suitable jobs for their skillset as well as making the most 
productive use of their labour hours. The full employment of labour can lead to the creation of a 
decent society where there are jobs with decent wages and better working conditions. Moreover, 
the enhancement in labour income improves living standards and lowers the poverty rate of a 
country. In contrast, the underutilisation of labour resources in the form of unemployment, 
hidden unemployment and underemployment negatively affect earnings and consequently, the 
standard of living. Underemployment constitutes an important aspect within the quality of work 
framework1 since it identifies workers who are inadequately employed. For many workers, the 
problem is not the lack of employment possibilities but rather the absence of adequate 
employment opportunities. The study of underemployment, thus, helps analyse the ability of the 
economy to provide full employment opportunities to all persons who are willing and available 
to work (Brown and Pintaldi, 2006:43). 
 
In most labour markets, available human capital is usually underutilised because of the persistent 
imbalances between demand for and supply of labour (Wilkins and Wooden, 2011:13). 
Numerous studies in South Africa have been undertaken in an attempt to understand the extent of 
the imbalances within the labour market and devise policy measures to address such disparities. 
Nonetheless, these studies have largely focused on unemployment, while those that have dealt 
with employment levels have mostly focused on the profile and characteristics of the employed 
with little emphasis on underemployment. As highlighted by Laurie (1997:1), estimates of 
employment and unemployment do not sufficiently describe the labour market performance of 
most countries. Employment aggregates as they are may not sufficiently reflect whether the 
                                                          
1  The International Labour Organisation’s framework for measuring job quality includes dimensions such as 
adequate earnings and productive work; decent hours; stability and security of job; fair treatment in employment; 
social protection; safe work environment; etc. (ILO, 2012). 
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available labour resources are fully utilised or not. It is because even in the face of growing 
employment levels, there could still be excess capacity in the labour market due to the presence 
of underemployment (Berger, Bollinger and Coomes, 2003:1). Therefore, to fully reflect the 
different aspects of the labour market situation, employment and unemployment estimates need 
to be complemented with other measures such as underemployment. Wilkens and Wooden 
(2011:30) consider underemployment as an economic inefficiency which stems from the 
inability of the employed to fully use their skills or time more productively. Underemployed, is 
therefore, conceptualised based on the inability of worker to find jobs that offer sufficient work 
hours, the underutilisation of workers’ skills, and working in low-paying jobs. 
 
Even though unemployment statistics provide a good starting point to evaluate the performance 
of the labour market, it is imperative to take into consideration the lack of decent work amongst 
the employed. Sparreboom and De Gier (2008:3) emphasise that workers are considered as 
vulnerable if they are at risk of lacking decent work. Bazillier, Boboc and Calavrezo (2016:265) 
as well as Lass and Wooden (2017:1) state that the increase in the number of atypical job 
contracts and job turnover are two common trends that have been observed throughout Europe in 
recent decades. On the other hand, most developing countries have higher rates of employment 
in the informal sector where there is a lack of social protection and enforceable employment 
contracts (Heintz and Posel, 2008:26). The proliferation of employment arrangements such as 
fixed-term contracts, part-time jobs, temporary work and a concomitant decrease in full-time as 
well as permanent employment can be described by the concept of “employment vulnerability”. 
The International Labour Organisation (ILO) (2010:18) regards vulnerable employment in terms 
of the risk of working under inadequate conditions, such as difficult working environments and 
inadequate earnings, which in turn undermine workers’ rights to better employment conditions. 
 
All countries, regardless of size, need adequate statistics on underemployment. For instance, 
Schucher (2017:73) postulates that most graduates in China are not worried about unemployment 
per se but are rather concerned about unsatisfying job opportunities, declining likelihood of 
upward career mobility, and starting salaries that are lower than expected. Underemployment 
statistics are particularly relevant in a developing country context because many workers in these 
economies engage in some forms of labour market activities, no matter how inadequate they may 
http://etd.uwc.ac.za/
3 
 
be, just to be able to make a living (Hussmanns, 2007:17). The OECD (2014:3) also reveals that 
many emerging economies are faced with chronically high levels of underemployment, such that 
a number of workers in these economies are unable to fully utilise their skills as they are trapped 
in low-paying occupations and informal jobs. Even in advanced economies, underemployment 
statistics is pertinent because of the increase in non-standard employment practices in these 
countries (Hussmanns, 2007:17). 
 
Underemployment is closely linked to unemployment because insufficient work opportunities 
can force people to either work below their occupational competencies or seek part-time 
employment, thereby working fewer hours just to earn some form of income for survival. Julian, 
Hall and Yerger (2010:19) argue that the persistently high rates of unemployment can be 
associated with higher rates of underemployment, because a weaker demand for labour can force 
individuals to settle for inadequate employment conditions. It is therefore assumed that the 
provision of partial unemployment benefits to part-time workers can make part-time jobs more 
attractive, which can motivate the unemployed to seek part-time jobs and ensure active labour 
market participation. Subsidising part-time workers with partial unemployment benefits can 
incentivise people to move out of unemployment but such benefits may also hinder part-time 
workers from opting for full-time employment (Ek and Holmlund, 2011:4). 
 
Despite the prevalence of underemployment in South Africa, relatively little empirical and policy 
attention has been devoted to this phenomenon. This study thus aims to fill the existing research 
gap in this area. It is expected that there would be more research into the problem of 
underemployment as labour market statistics evolve and expand in coverage.  
 
1.2  Problem Statement 
 
Regardless of whether it is perceived or real, underemployment can have adverse consequences. 
The perception of underemployment can have a huge influence on workers’ attitudes and 
behaviour. It can lead to job dissatisfaction, low level of job involvement, and poor mental health 
(Lee, 2005: 172). Feldman (1996:396) posits that the underemployed have lower job satisfaction, 
lack work commitment, and are inadequately motivated to work effectively. The underemployed 
http://etd.uwc.ac.za/
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have negative attitudes towards work because the extrinsic and intrinsic rewards they receive, in 
terms of earnings and feelings of accomplishment, are generally inadequate (Feldman, 1996:396). 
When workers are involuntarily unable to fully utilise their acquired skills, they usually become 
dissatisfied and alienated from work (Glyde, 1977:257).  
 
Underemployment also has significant social costs and economic implications. It leads to 
wastage of knowledge and skills in the workplace (Livingstone, 1999:177). Employers should be 
concerned about underemployment because it can cause employee disengagement (Kazan, 
2012:2). Employers generally seek workers who are self-motivated and engaged in their work. 
Having an engaged workforce is a key competitive advantage for many high-performance 
organisations because engaged employees can impact positively on customer services and 
employee retention. Kazan (2012:2) states that the costs of underemployment to an organisation 
are as follows: low productivity, high turnover, low morale and loyalty, high customer churning 
and workplace stress. Moreover, the underemployed may not be able to improve and fully 
develop their acquired skills since they do not get the needed on-the-job training which 
compliments their skill. Therefore, for the young and entry-level employees, the consequence of 
underemployment is the lack of opportunities to gain the necessary work experience to be able to 
fully develop their careers in their chosen fields (Ruiz-Quintanilla and Claes, 1994:6). 
 
Overeducation, which is one of the types of underemployment (to be discussed in Chapter Two), 
is a cause of concern for individuals, because of a possible wage penalty, and for policymakers, 
due to the waste of available labour resources (Caroleo and Pastore, 2013:2). McGuiness 
(2006:388) suggests that at the individual level, the underemployed are likely to earn lower 
return on their human capital investment since a proportion of their educational investment 
becomes idle and unproductive. Cutillo and Di Pietro (2006:143) also accentuate that there is a 
consensus across the literature that overeducated individuals earn relatively less income in 
relation to their appropriately educated peers. This conclusion appears to be at odds with the 
traditional human capital theory which stipulates that, at least in the long term, workers’ earnings 
are exclusively based on their human capital investments. It therefore seems that 
underemployment can have a significantly negative impact on an individual’s returns to human 
http://etd.uwc.ac.za/
5 
 
capital investment in the form of lower earnings. However, the impact of underemployment on 
income has been scarcely researched in South Africa. 
 
Apart from causing tremendous hardships to the affected individuals and households, 
underemployment presents a waste of human resources. At the macroeconomic level, 
underemployment is potentially costly because it can lower national welfare (McGuiness, 
2006:387) and reduce a country’s output potential (OECD, 2014). Although there is a lack of 
empirical evidence regarding the impact of underemployment on productivity, the general 
presumption is that the underemployed are not motivated enough to achieve better performance 
and hence their productivity will be low (Feldman, 1996:398). 
 
Within the South African labour market, underemployment has received little empirical attention 
compared to unemployment. Given its possible detrimental consequences, it is important to 
investigate the prevalence and extent of underemployment in the South African labour market. 
This study is designed to address the following research questions:  
(1) What are the socio-economic indicators and demographic characteristics associated with 
the various types of underemployment, compared with the fully employed? 
(2) What is the impact of underemployment on earnings? 
(3) Is underemployment a temporary or chronic phenomenon? 
 
1.3  Objectives of the Study 
 
The general objective of the study is to examine the prevalence, trends and effects of 
underemployment in South Africa. In particular, the following specific research objectives have 
been identified: 
(1) To determine the demographic and work characteristics of the underemployed as well as 
the socio-economic indicators of, and the trends in underemployment; 
(2) To compare the earnings of underemployed and other employed with the aid of various 
econometric techniques; 
(3) To examine whether underemployment is a short-term or long-term phenomenon using 
panel data. 
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1.4  Significance of the Study 
 
Much of the empirical attention within the South African labour market has been devoted to 
employment and unemployment. More precisely, work activities of the employed, the extent of 
unemployment, causes of unemployment, and econometric analysis on the likelihood of 
unemployment by various demographic characteristics have been extensively researched (e.g. 
Kingdon and Knight, 2004 and 2007; Banerjee, Galiani, Levinsohn, McLaren and Woolard, 
2008; Bhorat, 2009; Yu, 2013). Underemployment, on the other hand, has hardly been 
researched. From a policy point of view, the achievement of a low unemployment rate has 
remained an important macroeconomic goal since the political transition. However, the 
attainment of this laudable goal might not always lead to an efficient outcome because some 
individuals may be employed below their desirable hours of work, income and skills 
endowments. It is possible that some of the employed may be involuntarily working shorter 
hours, in low-income occupations, or in activities in which their labour resources are not fully 
utilised as a result of educational mismatch2. Since underemployment is increasingly becoming a 
growing component of labour market inefficiency, it deserves more empirical attention. This 
study would improve the research of the underemployment phenomenon in South Africa. 
 
Moreover, it may be possible that the policies aimed at addressing unemployment may not be 
appropriate in dealing with underemployment. Therefore, it is worthwhile to discover how 
significantly different the underemployed are from the unemployed in terms of demographic 
characteristics and how distinct the determinants of these two labour market outcomes are. This 
study would provide some answers to that effect by thoroughly examining the underemployment 
phenomenon in South Africa. Statistics on underemployment captures the extent to which 
available labour hours and the human capital endowments of those who are partially employed 
are underutilised. Information on underemployment is therefore essential for macroeconomic 
policy formulation and human resource development planning. The study would help evaluate 
whether the employment opportunities that the economy generates fall within the ILO’s decent 
work framework in terms of adequate earnings, productive work and decent work hours. 
                                                          
2 Educational mismatch occurs when the educational achievements of workers outweigh the demand for skills 
(Korpi and Tåhlin, 2009:183). 
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It is also necessary to ascertain why the underemployed choose to stay in jobs in which their 
skills or labour hours are not fully utilised and their income expectations are not met. For the 
sake of public policy formulation, it is imperative to identify the barriers within the labour 
market which prevent individuals from working in jobs that make the most efficient use of their 
skills and labour hours or pay adequate remuneration. This study would outline some of the 
causes of underemployment in South Africa and identify individuals who are most likely to be 
affected by this labour market anomaly. 
 
It is widely claimed that overeducation does not only cause market inefficiency, but it also 
punishes workers in the form of wage penalties. The findings of this study will help determine if 
indeed the overeducated and the income-related underemployed in South Africa receive lower 
earnings as portrayed by the global literature on the subject. The study would therefore help 
evaluate the exact wage effect of the underemployment phenomenon in South Africa. 
Furthermore, the lower earnings associated with underemployment can also have an impact on 
poverty. The results of the study would highlight how underemployment contributes to poverty. 
 
1.5  Structure of the Study 
 
This study is structured into seven chapters. Chapter One provides the background by discussing 
labour market inefficiencies in general and underemployment in particular. The chapter also 
highlights the purpose, research questions and objectives of the study. The importance of the 
empirical study of underemployment in the South African context is also discussed.  
 
Chapter Two is organised into three parts: the first part focuses on the definitions and types of 
underemployment, while the second part discusses various theories of underemployment such as 
the market segmentation theory, human capital theory and the career mobility theory; the final 
part of the chapter reviews the empirical findings of recent local and international studies. 
 
Chapter Three concentrates on the research methodology of the study by analysing the empirical 
models and discussing the data used in the study. Chapter Four addresses the first research 
objective by exploring the extent, nature and prevalence of underemployment as well as the 
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demographic characteristics of the three main categories of underemployed individuals in South 
Africa. Chapter Five addresses the second research objective by examining the earnings 
differences between the underemployed (focusing on the overeducated underemployed) and the 
fully-employed. Chapter Six examines the underemployment dynamics in South Africa to 
ascertain whether it is a transitory or permanent condition, with particular focus on 
underemployment according to the overeducation and income definitions. 
 
Finally, Chapter Seven concludes the study by providing a synthesis of the main findings and 
their policy implications. Apart from making some policy recommendations, the chapter also 
suggests other areas that require further research. 
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CHAPTER TWO: LITERATURE REVIEW 
 
2.1  Introduction 
 
The official unemployment aggregates underestimate the actual number of individuals who seek 
full-time jobs. Glyde (1977:245) is therefore of the view that a more comprehensive measure of 
labour market failure, in the form of an underutilisation of human resources, should include the 
level of underemployment. People who are underemployed are not too distinct from those that 
are unemployed since both groups are associated with an inefficient utilisation of labour 
resources. While the unemployed lack the opportunities to use their human capital at all, the 
underemployed are in some form of employment but their human capital is not fully utilised 
(Hussmanns, 2007:17). As emphasised by Berger et al. (2003:1), the underemployed would 
generally want to change jobs if they could be hired in alternative employment which offers 
them longer working hours, matches their skills and possibly pays higher wages. This chapter 
starts off by analysing the underemployment literature with emphasis on the definition of some 
important concepts, including the types of underemployment in Section 2.2. This is followed by 
Section 2.3, which discusses the theories underpinning the underemployment phenomenon such 
as human capital theory, career mobility theory, job competition theory and assignment theory. 
Both local and international past empirical studies are reviewed in Section 2.4 to ascertain the 
extent of work which has already done and the gaps that still need to be filled. Section 2.5 
concludes the chapter. 
 
2.2  Definition of Concepts 
 
The concept of underemployment came up for discussion for the first time in 1925 at the 2nd 
International Conference of Labour Statistician (ICLS). However, the first international 
statistical definition was only adopted in 1957 (Brown and Pintaldi, 2006:43). As pointed out by 
Wilkins (2004:4), a formal resolution to clarify the definition of underemployment was later 
adopted in 1966 at the 11th ICLS. In 1998, a more comprehensive measurement of 
underemployment was the subject of discussion at the 16th ICLS (Greenwood, 1999:1). 
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Consequently, the international standards for the statistical measurement of underemployment 
were revised at the 16th ICLS with the hope of making underemployment easily identifiable. 
 
Underemployment is primarily defined by economists and sociologists in terms of lower wages, 
overeducation, and intermittent employment (Lee, 2005:174). Feldman (1996:388) particularly 
outlines the following dimensions of underemployment: 
(1) Individuals who possess a higher qualification than their jobs require; 
(2) Workers who are involuntarily working in fields which are outside the scope of their 
formal education; 
(3) People who have more extensive work experiences than their jobs require; 
(4) Individuals who are involuntarily employed in part-time, temporary or intermittent 
positions; 
(5) Workers who earn less in their current employment than they did in their previous jobs or 
earn less than the average income of individuals with equivalent qualification and 
experience. 
 
Underemployment provides a useful avenue to conceptualise the lack of employment adequacy, 
a term that explains the degree to which workers are employed in full-time positions which pay a 
living wage (Slack and Jensen, 2002:212). Moreover, underemployment is a relative concept, 
which means that individuals are regarded as underemployed in relation to some standards 
(Glyde, 1977:250). The underemployed work fewer hours than their preferred number of hours 
or work in jobs that require less formal education and work experience than what they possess. 
Thus, they receive lower wages and fewer benefits relative to those who are fully employed. 
Measuring underemployment is important for both developing countries and advanced 
economies (Laurie, 1997:1). The lack of unemployment relief programmes in most developing 
countries constraint unemployed individuals to engage in marginal economic activities which 
make them susceptible to underemployment. Likewise, in most advanced countries, employed 
persons experience inadequate employment situations which push them into the 
underemployment pool. 
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As indicated in Figure 2.1, there are certain factors which are correlated with underemployment. 
Workers’ susceptibility to underemployment is linked to economics factors, job characteristics 
and personal characteristics. For instance, economic factors like recessions are likely to result in 
underemployment. Also, personal characteristics such as education, experience and demographic 
characteristics may influence the prevalence of underemployment. Underemployment can be 
measured or explained either objectively (for example, time-related underemployment or 
overeducation measured per the job analysis and realised matches approaches) or subjectively 
(such as perceived overqualification). Furthermore, underemployment has been linked with 
consequences such as poorer job attitudes, negative effects on performance and psychological 
well-being, and a positive correlation with turnover. 
 
Figure 2.1: Antecedents and consequences of underemployment 
Source: Adapted from Mckee-Ryan and Harvey (2011:971) 
 
The underutilisation of labour force can be distinguished into three main forms, namely: (1) 
jobless active people (unemployed); (2) individuals who work fewer hours than what they desire; 
(3) workers who underuse their skills (Ponthiere, 2008:98). The last two forms of labour 
underutilisation stated above constitute time-related underemployment and skill-related 
underemployment respectively. Figure 2.2 gives an illustration of the conceptual framework 
pertaining to the underutilisation of labour. As the figure depicts, the three main groups that 
ANTECEDENTS 
Economic factors 
Personal Characteristics 
Demographic characteristics 
Educational attainment 
Employee experience, 
characteristics & traits 
Personal work preferences 
Work Characteristics 
Occupation type 
Industry 
Sector of employment 
 
UNDEREMPLOYMENT 
OBJECTIVE (JOB CHARACTERISTICS) 
    Time-related underemployment 
        Skills-related underemployment 
             Job field Skill underutilisation 
                  Income-related underemployment 
                       Perceived overqualification 
                            Relative deprivation 
                   SUBJECTIVE (INTERPRETATION) 
OUTCOME 
Job Outcomes 
Job attitudes 
Quality of reemployment 
In-role/Extra-role job performance 
Job search/intention to quit/turnover 
Career Outcomes 
Career attitude 
Career outcomes 
Personal Outcomes 
Psychological well-being 
Marital, family, & social relationships 
 
http://etd.uwc.ac.za/
12 
 
constitute labour underutilisation are the unemployed, the underemployed and the hidden 
unemployed. Hidden unemployment (also known as disguised unemployment) involves persons 
who are jobless but are excluded from official unemployment figures. For example, the hidden 
unemployed include people who no longer actively look for work because they returned to 
school for further studies or they decided to stay home with their children. The hidden 
unemployed, although not active in the labour force like the unemployed and the underemployed, 
still form part of the labour underutilisation framework because of their desire for work. The 
underemployed, on the other hand, do participate in the labour force but they either work fewer 
hours or employ in inadequate situations which they desire to change for reasons that their 
capabilities are not fully applied and their well-being is not maximise. Some studies (e.g. Ruiz-
Quintanilla, 1994; Findeis, Shields and Shrestha, 2009) even consider underemployed as those 
who are unemployed but looking for work. 
 
Figure 2.2: Labour force underutilisation framework 
  
Source: Adapted from Wilkins and Wooden (2011:15). 
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There is a close association between unemployment and underemployment. Unemployed job 
seekers may consider part-time jobs or short-term contracts as a temporary solution if full-time 
jobs are not readily available (Kyyrä 2010: 911). Cahuc and Carcillo (2011:3) posit that part-
time or short-term employment may seem to be a good initiative to keep unemployment levels 
down during recessions. However, in instances where part-time wages are relatively low 
compared to unemployment benefits, individuals may prefer to remain unemployed rather than 
being part-time employed (Kyyrä 2010: 911). For this reason, many countries (including USA, 
some European countries and all Nordic countries) have unemployment insurance systems that 
extend eligibility to involuntary part-time workers by providing them with partial benefits 
(Kyyrä 2010:911). Incorporating part-time and short-term workers into an unemployment 
insurance system can thus provide a justification for these types of employment (Cahuc and 
Carcillo, 2011:15). 
 
When unemployed job seekers are offered the opportunity to combine unemployment insurance 
benefits with part-time work, it can incentivise claimants to maintain their participation in the 
labour market. Godøy and Røed (2014:1) postulate that such initiative could be considered as a 
strategy for reducing the overall length of the job search period. This is because part-time work 
may serve as a stepping stone to find regular employment, especially in instances where 
employers use temporary or part-time jobs as a screening device or where the networks formed 
during part-time employment make it easier to find full-time jobs. On the contrary, providing 
unemployment insurance benefits to underemployed workers may distract them from engaging 
in more rigorous job search activities (Godøy and Røed, 2014:1). It may also raise the 
reservation wages of the claimants since the combined unemployment insurance benefits and the 
part-time wages may be relatively more attractive. 
 
Kyyrä (2010:911) argues that subsidising part-time and short-term employment via the 
unemployment compensation system can enhance labour market efficiency if such jobs facilitate 
subsequent transitions into full-time work. Active labour market participation via part-time jobs 
can help maintain and upgrade professional skills, weaken the stigmatisation linked to extended 
periods of being unemployed, and provide contacts with potential employers (Kyyrä 2010: 913). 
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However, subsidised part-time employment may lead to a lock-in effect since some workers may 
no longer be proactive in searching for full-time jobs (Kyyrä 2010: 913). 
 
There are several but identical classifications of underemployment across the literature. In all 
these classifications, two key elements underline the definition of underemployment (Feldman, 
1996:387). First, underemployment is a type of employment that is either of a lesser quality or 
quantity. Second, underemployment is defined relative to some standard such as the employment 
situation of other workers with similar credentials.  
 
The 16th ICLS in 1998 categorises underemployment into time-related definition and inadequate 
employment situations. Prior to 1998, time-related underemployment was regarded as visible 
underemployment while inadequate employment situations were termed as invisible 
underemployment (Brown and Pintaldi, 2006:44). While time-related underemployment refers to 
a case of insufficiency in the volume of work due to limited hours, inadequate employment 
situations entails a variety of other limitations in the labour market (Wilkins and Wooden, 
2011:15). 
 
2.2.1 Time-related underemployment 
Time-related underemployment refers to a situation where an employed person’s actual hours of 
work are insufficient relative to the number of hours that the individual is willing and available 
to work (Hussmanns, 2007:18). Tam (2010:8) also defines time-related underemployment as the 
mismatch between workers’ preferred and actual number of working hours. Time-related 
underemployment is also sometimes referred to as quantitative or visible underemployment. 
Quantitative underemployment pertains to hours of work and refers to individuals who, due to 
the nature of their employment contract, work fewer hours or work for shorter periods than they 
prefer (Ruiz-Quintanilla and Claes, 1994:5). Similarly, visible underemployment relates to 
individuals who work relatively fewer hours than the normal working hours, although they are 
available and interested in working full-time (Ruiz-Quintanilla and Claes, 1994:5). Visible 
underemployment affects workers who are not in full-time employment and prefer to work more 
hours than they do in their current jobs (Jensen and Slack, 2003:23). 
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Feldman (1996:388) points out the fact that underemployment involves individuals who are 
voluntarily engaged in part-time, temporary, or intermittent employment. An involuntary part-
time or under-used labour force is associated with workers who prefer to work full-time but are 
employed in jobs associated with inadequate work hours (Kazan, 2012:1). This dimension is 
embedded in the time-related definition. Brown and Pintaldi (2006:44) accentuate that some 
OECD countries define time-related underemployment as involuntary part-time employment. 
 
In relation to time-related underemployment, an individual must be willing and available to work 
additional hours while also satisfying the condition that his/her actual hours worked are less than 
the expected threshold (Wilkins, 2007:251). Defining the threshold or the ideal hours of work is 
a difficult task. An approach that is usually adapted is to use work hours of full-time employees 
as the threshold (Wilkins, 2007:252). This implies that full-time workers cannot be 
underemployed. Thus, underemployment is often regarded as involuntary part-time employment 
as mentioned above. Note that the ILO definition of underemployment does not take into 
consideration full-time workers who would still like to work more hours (Wilkins, 2007:253). 
 
The primary economic reasons why workers may involuntarily work fewer hours include 
unfavourable business conditions and the inability to find full-time employment (Walling and 
Clancy, 2012:16). Hussmanns (2007:18) as well as Wilkins and Wooden (2011:15) explain that 
for individuals to be considered as time-based underemployed during a particular reference 
period, they must satisfy the following conditions simultaneously, as outlined by the ILO: 
(1) Show that they were willing to work additional or extra hours; 
(2) Demonstrate that they were available to work for those additional hours; and 
(3) Prove that they had worked fewer hours relative to a predetermined threshold. 
 
On the basis of the ILO’s criterion, the willingness of an employed person to work more hours 
during the reference week constitute the starting point in identifying the time-related 
underemployed. The second important aspect of the definition of time-related underemployment 
is the availability of the underemployed persons to work the additional hours they desire. After 
confirming a person’s willingness and availability, the next step is to determine a threshold of 
adequate work hours below which the person can be considered as time-related underemployed. 
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The 1998 resolution of the ILO states that the choice of a threshold should be at the discretion of 
national statistical agencies. 
 
As emphasised by Yu (2009:20), Statistics South Africa (Stats SA) defines the time-related 
underemployed as workers who: 
(1) Are willing and available to work extra hours; 
(2) During the reference week worked fewer than 35 hours; and  
(3) Are able to start an extra work in the next four weeks if the additional work is available. 
 
The Stats SA definitions incorporates all the conditions outlined by the ILO and even adds 
another dimension, which is the ability of the underemployed worker to take up extra work in the 
next four weeks if the work is available. Stats SA also specifies the referent threshold of 
adequate hours of work, which the ILO left open for national statistical agencies to decide, at 35 
hours. This detailed definition of time-related underemployment by Stats SA only became 
available in 2008 after the Quarterly Labour Force Survey (QLFS) was adopted (this is discussed 
in detail in Chapter Three). 
 
2.2.2 Inadequate employment situations 
The ILO defines inadequate employment situations as any situation where the workers have a 
desire and are available to change their current work situation because it limits their capabilities 
and well-being. This type of underemployment is also regarded as qualitative or invisible 
underemployment. Individuals are classified as qualitatively underemployed when they are in 
jobs that are below their levels of qualification and experience (Ruiz-Quintanilla and Claes, 
1994:5). Ruiz-Quintanilla and Claes (1994:5) also explain that invisible underemployment takes 
the form of insufficient compensation for labour or the inability of workers to efficiently use 
their competencies and educational qualifications. Invisible underemployment affects workers in 
full-time employment who work in positions which underutilise their skills and/or offer low 
economic returns (Jensen and Slack, 2003:23). These workers usually earn less than the ideal 
remuneration. 
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The two essential elements of the adequate employment situations’ definition are: (1) the 
willingness to change work situations; and (2) the presence of a reason why individuals are not 
able to either fully use their capabilities or maximise their well-being. As pointed out by Glyde 
(1977:246), underemployment is defined by the Gordon Committee 3  as the employment of 
individuals in work situations that requires less qualifications than their highest acquired 
qualification and at jobs that pay less than what their skills would normally entitle them to. The 
three sub-categories of inadequate employment situations are skills-related underemployment, 
income-related underemployment, and excessive working hours. This study focuses on the first 
two sub-categories. The excessive working hours category is a direct opposite of time-related 
underemployment and hence will not be the focus of this study. 
 
2.2.2.1 Skills-related underemployment 
Skills-related underemployment is defined as an involuntary employment condition where the 
skills of workers, regardless of whether they work full-time or part-time, are underutilised and 
consequently undervalued relative to what is earned by other individuals who have made similar 
investment in developing their skills (Glyde, 1977:246). Wilkins and Wooden (2011:25) 
postulate that skill-related underemployment occurs when the skills possessed by the worker 
exceeds the skill requirements of his/her job. Skill-related underemployment is thus based on a 
direct comparison between the skills possessed by workers on the supply side of the labour 
market and the skill requirements of jobs on the demand side (Glyde, 1977:249). The focus is on 
how efficiently workers utilise their present skills, not past or potential skills. 
 
The credential- and performance gap can be regarded as the two dimensions of skill-related 
underemployment. Credential gap pertains to the mismatch between the educational attainments 
of workers and the entry requirements of established jobs (Livingstone, 1999:172). It occurs 
when the there is a surplus of education, that is, the credentials attained exceeds credentials 
required (Livingstone, 1999:173). In this case, workers have higher credentials than what their 
jobs require for entry. Performance gap, on the other hand, explains the difference between the 
educational attainments of jobholders and the actual task requirement of their occupations 
                                                          
3  Gordon Committee was a U.S. President’s Committee that was instituted to appraise employment and 
unemployment statistics and produced its report in 1962. 
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(Livingstone, 1999:172). It occurs when an employee’s skill level is higher than the skills 
required to perform his/her tasks (Livingstone, 1999:174). 
 
Glyde (1977:247) also identifies two forms of skills-related underemployment, namely intra-skill 
and inter-skill underemployment. Intra-skill underemployment occurs when certain individuals 
in a particular skill group are unable to adequately utilise their skills compared to others in the 
same group who have equivalent ability and occupational development. This type of 
underemployment has nothing to do with the general marketability of the workers’ skills but may 
be caused by factors such as discrimination and employers’ perceived costs of search. In contrast, 
inter-skill underemployment occurs when the skills of the average individual, within a particular 
skill category, are underutilised relative to the typical individual from other skill groups. 
McGuiness (2006:387) states that when labour demand is insufficient in employing workers with 
a particular kind of skills, they may be forced to seek employment in jobs for which they are 
overeducated. Shifts in labour demand and supply across occupations, imperfect information, 
and lags in labour market adjustments are some of the sources of inter-skill underemployment. 
 
Overeducation 4 , a term which is often used to describe skills-based underemployment, is 
extensively discussed in the underemployment literature. Rubb (2003:389) defines overeducation 
as a situation where an individual has a higher educational attainment than the qualification that 
is required to perform in his/her job. Employees are regarded as overeducated if their skills 
exceed the skills needed to perform their current jobs (Dekker, De Grip and Heijke, 2002:112; 
Büchel and Van Ham, 2003:483; Kazan, 2012:1). Thus, overeducation entails a mismatch 
between a worker’s acquired skills and skills required for the job (Haddad and Habibi, 2017:46). 
 
There are two types of mismatch, namely horizontal mismatch and vertical mismatch. Horizontal 
mismatch occurs when there is a disparity between a worker’s field of study and the content of 
his/her job (Verhaest et al., 2017:1), while vertical mismatch occurs when the skills or education 
of a worker is either more than or less than the level required for the job Haddad and Habibi 
(2017:46). Overeducation can thus be considered as a vertical mismatch. 
                                                          
4 Overeducated workers are regarded as underemployed based on the skills-related definition. Thus, overeducation is 
used interchangeably with skills-related underemployment throughout this study. 
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Leuven and Oosterbeek (2011:6) claim that overeducation can arise when highly educated 
individuals compete for a limited number of skilled jobs, which puts a downward pressure on 
wages. The general assumption is that, in order to keep up with the rapidly growing requirements 
of a knowledge economy, people have to intensify their learning efforts. As pointed out by 
Livingstone (1999:163), the pursuit of a knowledge society, which is able to cope with the 
growing demands of the knowledge economy, has led to an unprecedented high rate of formal 
schooling and informal learning. Better-educated individuals are employed in more prestigious 
occupations and earn higher wages than their less well-educated counterpart (Dolton and Silles, 
2008:125). However, the occupational structure of the labour market does not always have the 
absorptive capacity for the proliferated number of educated individuals, leading to overeducation.  
 
The upsurge in educational attainments without appropriate job opportunities to apply the 
acquired skills gives rise to the overeducation phenomenon. Livingstone (1999:164) argues that 
we are already in an era where the stock of acquired knowledge outweighs the knowledge 
requirements of the economy. Many young workers are considered to be overeducated at the 
start of their careers (Battu, Belfield and Sloane, 1999; Dolton and Vignoles, 2000; Sloane, 
2014). Livingstone (1999:164) asserts that high levels of adult learning and educational 
attainment coexist with rapidly growing rates of underemployment. The main problem that leads 
to the rise of the education-job gap is the relative withering of good jobs with decent 
remuneration. According to Büchel and Van Ham (2003:483), a shortage of appropriate jobs is 
deemed to be the underlying reason for the overeducation of some workers. Rubb (2003:390) 
argues that overeducation exists partly because certain individuals prefer to be in some form of 
employment, even if it is a second-best employment, rather than being unemployed. Moreover, 
the persistence of overeducation can be explained by structural discrepancies in the relative 
supply of and demand for qualified workers (Büchel and Mertens, 2000:15). 
 
Overeducation is sometimes seen as a rational choice for entry-level workers to gain the 
necessary work-related experience to be able to move up the career ladder in the future. However, 
overeducation may also delay one’s transition to an adequate job (Baert, Cockx and Verhaest, 
2013:124). For some individuals, overeducation cannot be regarded as a temporary situation to 
gain experience and move on to adequate jobs, but a long-term phenomenon. Baert et al. 
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(2013:135) expound that certain individuals may be trapped into overeducation due to factors 
such as reduced job search intensity, a negative signal of overeducation to employers, job-
specific human capital investment and cognitive decline.  
 
The methods used in the measurement of overeducation can be grouped into two, namely the 
subjective approach and the objective approach. Under the subjective approach, workers can 
either be asked to make a comparison between their own assessment of the minimum 
requirements of their jobs and their educational qualifications (McGuinness, 2006:396) or asked 
to state directly whether they perceive themselves to be underemployed (Wilkins and Wooden, 
2011:26). Perceived underemployment is regarded as an individual’s opinion that he/she is 
employed in an inferior or lower-quality type of employment where his/her skills and ability are 
not fully utilised (Lee, 2005:172). The objective approach, on the other hand, relies on objective 
measures such as comparing workers’ actual level of educational attainment with the specified 
requirements of the job or the qualification attained by peers employed in the same occupation. 
The objective approach can further be divided into the normative and statistical methods 
(Guironnet, 2008:3). Both methods use aggregate information and ignore the heterogeneous 
nature of the roles of individual workers in an occupation. For both the subjective and the 
objective approaches, required education is used as the basis for defining overeducation or 
undereducation. Across the literature, the approaches that are used in measuring required 
education are grouped into three broad categories, namely worker self-assessment, job analysis 
and realised matches methods. 
 
Worker self-assessment method: With this approach, the worker subjectively specifies the level 
of education that is required for the job (Hartog, 2000:132; Tsai, 2010:607; Leuven and 
Oosterbeek, 2011:9; Morgado, Sequeira, Santos, Ferreira-Lopes and Reis, 2016:163). Hartog 
(2000:132) points out that the specification of the required level of education may either be 
direct or indirect. Across the literature, two distinct techniques have been adopted to measure 
overeducation based on the self-assessment method. The first technique asks workers which 
educational level is required to be considered for employment into the job while the second 
technique asks them to state the level of education that is required to actually perform the tasks 
assigned to the job (Guironnet, 2008:3). The worker self-assessment approach has the advantage 
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of drawing on all up-to-date local information and precisely deals with the respondent’s job 
rather than aggregate information based on a collection of jobs (Hartog, 2000:132). Pecoraro 
(2013:4) states that this method is less prone to measurement errors as it deals precisely with the 
workers’ jobs and not with some kind of aggregates, such as the average qualification of workers. 
A possible drawback of this approach is that respondents can easily inflate the status of their 
position by overstating the requirements of their job (Hartog, 2000:132). In addition, there may 
be variations in workers’ responses even though the workers may be in the same occupation 
(Tsai, 2010: 607). 
 
Job analysis method: This method uses the evaluation of occupations which is provided by 
expert job analysts (Tsai, 2010:607; Leuven and Oosterbeek, 2011:11). The worker’s 
employment situation is compared with the standard match specified by professional job analysts 
in an occupational classification, such as the Dictionary of Occupational Titles (DOT)5 in the 
United States (Morgado et al., 2016:163). Hartog (2000:132) emphasises that job analysis 
involves a systematic evaluation of the level of education required for the job titles within a 
given occupation. This approach, as stated by Hartog (2000:132), is conceptually attractive, due 
to its objectivity, clear definitions and detailed measurement instructions. This measure is also 
attractive because it is based on the experts’ knowledge of the job (Leuven and Oosterbeek, 
2011:11). Verdugo and Verdugo (1992:692), however, assert that the validity and reliability of 
the job analysis approach is doubtful because per the DOT handbook only a single job analyst 
goes to the job site to discuss the requirements with the employer. Another disadvantage this 
approach is that occupational classifications are expensive to carry out and are therefore not 
updated frequently (Hartog, 2000:132). 
 
Realised matches or statistical approach: In this approach, the measurement of required 
education is derived from the general or usual educational attainments of workers within a 
certain occupation. Hartog (2000:133) explains that realised matches measure allocation and 
actual assignment practices based on hiring standards and labour market conditions. Educational 
mismatch is measured by comparing a worker’s level of education to the mean or mode of the 
                                                          
5 The DOT, a publication by the United States Department of Labor, was created by job analysts who visited 
numerous worksites in the US to observe and record information pertaining to the various types of jobs. 
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educational attainment of workers in the same occupation (Hartog, 2000:132; Tsai, 2010:609; 
Morgado et al., 2016:163). Leuven and Oosterbeek (2011:11) explain that the required level of 
schooling for an individual is inferred from the mean of completed schooling for all individuals 
who are employed in that occupation. As Verdugo and Verdugo (1989:632) and McGuinness 
(2006:396) accentuate, an overeducated worker is someone whose education is more than one 
standard deviation above the mean level of education in his/her occupation. Tsai (2010:609) on 
the other hand states that a relatively new technique which falls under realised matches is to 
measure required schooling using the most frequent level of education (mode) within an 
occupation as used by Kiker, Santos and De Oliveira (1997). Based on the mode measure, a 
worker is overeducated if he/she has more amount of schooling than the mode of completed 
education within his/her occupation (Leuven and Oosterbeek, 2011:11). An advantage of the 
realised matches approach, as pointed out by Morgado et al. (2016:165), is that it guarantees 
international comparison of results. 
 
2.2.2.2 Income-related underemployment 
Wilkins and Wooden (2011:16) emphasise that income-related underemployment has been 
scarcely researched. A more comprehensive analysis of underemployment should, however, take 
income-related underemployment into consideration. It is because both the time-related and 
skills-based definitions do not take into account individuals who are in inadequate employment 
situations for the reason that they receive lower income. Brown and Pintaldi (2006:55) argue that 
the time-related definition does not include individuals who work more hours but earn less 
income while the skills-related definition does not consider highly-skilled individuals who are 
employed in highly-skilled occupations but earn low income.  
 
Findeis et al. (2009:9) postulate that the underemployed also include workers who earn low 
income, putting them in the category of the working poor. Income-related underemployment 
captures individuals who are willing and available to change their current work situation to 
increase their income (Sauders, 2015:19). Wilkins and Wooden (2011:16) state that per ILO’s 
definition, income-related underemployment is only possible when an employed person’s 
income is lower than it would otherwise be because of certain arrangements at the workplace. 
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Brown and Pintaldi (2006:55) state that there is the need for an adequate income threshold, 
which is an objective measure, below which individuals can be regarded as being income-related 
underemployed. Clogg, Sullivan and Mutchler (1986:377) explain that when measuring income-
related underemployment, the previous years’ work-related earnings for all full-time workers are 
adjusted for weeks worked and compared to a normative weekly wage. The normative week 
wage is defined as 1.25 times the poverty threshold. Workers are classified as low-income 
underemployed when their weekly earnings are below the normative weekly wage (Clogg et al., 
1986:377). Nord (1989:410) as well as Findeis et al. (2009:11) also define income-related 
underemployment as the inability of participants in the labour force to earn above 125 percent of 
the individual poverty-level income during the previous year. Clogg et al. (1986:377) point out 
that although using the previous year’s earnings might not be ideal, they are the only available 
income data. Clogg et al. (1986:377) explain that the purpose of using the 1.25 multiplier is to 
adjust the poverty threshold for the conservative bias introduced by adopting individual rather 
than household scores. 
 
Some economists on the other hand prefer the use of a relative measure where the key variable is 
income loss relative to the individual’s previous income (Sauders, 2015:19), but panel data is 
required for this type of analysis. For example, Feldman (1996:388) suggests that one of the 
dimensions of underemployment is categorised as individuals who earn 20 percent or less than 
what they earned previously. For new graduates, the earning should be 20 percent or less than the 
average income of graduating cohort in the same major or occupation. 
 
2.2.3 Other types of underemployment 
Labour hoarding6 (despite not covered by the ILO guidelines) occurs when employers do not 
utilise all the labour resources that pay for (Wilkins and Wooden, 2011:17). Wilkins and 
Wooden (2011:17) explain that when there is a decline in demand due to economic recession, 
firms do not always decrease their labour input in line with the fall in production. Employers 
instead either reduce employees’ work hours or leave the work hours unchanged but productivity 
of these hours declines. Unlike the other types of underemployment, it is the employer rather 
than the employee that bears the costs of labour hoarding. 
                                                          
6 Labour hoarding is not analysed further in this study. 
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Labour hoarding may exist because of the reluctance of some employers to get rid of trained and 
experienced workforce, who may be needed when demand picks up in future (Wilkins and 
Wooden, 2011:17). Moreover, labour hoarding can arise when there are legal restrictions on 
firms to reduce their labour requirements or when technological impediments make it difficult to 
limit the employment of labour in proportion to output. Wilkins and Wooden (2011:17) assert 
that labour hoarding may not necessarily be inefficient since the costs associated with hiring and 
training workers are fixed and quasi-fixed. Therefore, it may be efficient in the long run to hoard 
labour during temporary periods of low aggregate demand in the economy. 
 
It must be emphasised that it is possible for some workers to experience more than one type of 
underemployment at the same time.7 For example, a person who works part-time in a position 
which does not fully utilise his/her acquired skills may be seeking a new job that offers more 
working hours and allows him to fully apply his/her skills. This scenario represents an overlap 
between time-related underemployment and skills-related underemployment. 
 
2.3  Theoretical literature 
 
This section discusses some of the labour market theories in connection with underemployment. 
These theories include the dual labour market hypothesis, human capital theory and career 
mobility theory, job competition theory and assignment theory. 
 
2.3.1 Labour market segmentation 
Heintz and Posel (2008:26) define labour market segmentation as the existence of impediments 
to mobility within the labour market that hinder workers from easily switching to highly 
remunerated jobs. Segmented labour market models divide the labour market into a high-wage 
sector, which comprises of stable employment with good working conditions and substantial 
returns to the investment in human capital, and a low-wage sector with the opposite 
characteristics (Dickens and Lang, 1988: 129). The concept of a dual labour market is based on 
the hypothesis that the labour market consists of two separate parts, namely the primary segment 
                                                          
7 Brown and Pintaldi (2006:52) confirmed this overlap using information from an Italian labour force survey. 
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with good jobs and the secondary segment with bad jobs 8  (McNabb and Psacharopoulos, 
1981:442; Dekker et al., 2002:107). Golub and Hayat (2015:141) rather classify the two 
segments as the formal sector and the informal sector. Moreover, Heintz and Posel (2008:28) 
refer to the two distinct sectors of a dual market as a formal and informal sector; a rural and an 
urban sector; or a “modern” and a “traditional” sector.  
 
Labour market dualism can also be explained by the Lewis (1954) model, which is characterised 
by a large traditional sector with subsistence incomes and a relatively small modern sector which 
pay much higher wages (Golub and Hayat, 2015:143). Wachter (1974:638) argues that this 
model is based on three general hypotheses: firstly, the economy consists of two segments, 
namely the primary high-wage sector and secondary low-wage sector. In addition, the distinction 
between good jobs and bad jobs is the most important criteria rather than the distinction between 
skilled and unskilled workers. Thirdly, workers in the secondary segment experience job 
instability and high turnover rates. 
 
Several studies, amongst others, Harrison (1971) as well as Bosanquet and Doeringer (1973), 
have tested and confirmed the validity of the dual labour market hypothesis. Golub and Hayat 
(2015:137) confirm that the labour markets in most African countries are characterised by sharp 
dualism with very small formal employment. The primary and secondary segments are 
differentiated by job characteristics such as employments stability, remuneration and job 
contents. It is envisaged that the two segments have different mechanisms that govern wage and 
employment determination (Wachter, 1974:639; McNabb and Psacharopoulos, 1981:442). 
 
The primary sector is characterised by good working conditions, high average earnings, the 
availability of fringe benefits, and greater opportunity for internal promotion (McNabb and 
Psacharopoulos, 1981:442). Dickens and Lang (1988:129) accentuate that jobs in the primary 
sector are rationed which means that some individuals with the right qualification, and who have 
the desire to work in the primary sector may not be able to obtain jobs in the sector. According to 
Dekker et al. (2002:107) the primary segment can be subdivided into internal labour markets and 
professional markets. Workers within the primary segment benefit from job security and 
                                                          
8 Acemoglu (2001:2) refers to good jobs as high-wage jobs and bad jobs as the low-wage ones. 
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employment stability (McNabb and Psacharopoulos, 1981:442). Dekker et al. (2002:107) posit 
that although overeducation might exist in the primary segment’s entry-level jobs, it diminishes 
with time through internal promotions. 
 
In contrast, the secondary segment is predominantly made up of low-paid jobs and characterised 
by less chance of promotion, inadequate fringe benefits, and high turnover rates (McNabb and 
Psacharopoulos, 1981:442). There may be enough jobs in the secondary sector to employ all 
workers, but such jobs are unstable and generally unattractive (Wachter, 1974:638). Dekker et al. 
(2002:107) emphasise that overeducation might be more prominent in the secondary labour 
market due to the assumed “dead end” feature of the jobs in this segment. Since jobs in this 
segment are low-paying and intermittent in nature, workers may also be prone to income-based 
and time-related underemployment (Wachter, 1974:639; Golub and Hayat, 2015:137). Wachter 
(1974:651) claims that firms in the secondary segment provide little specific or on-the-job 
training and the possibilities for career advancement are relatively limited. The limited 
opportunities for career advancement decrease the worker’s incentive to remain in the job or 
perform exceptionally well. In addition, employers in this segment are less reluctant to lay off 
workers as the firm hardly make any investments in their workers. Hence, high levels of turnover 
and frictional unemployment are possible features of this segment (Wachter, 1974:651).  
 
Education and experience have significantly positive relationships with earnings in both sectors. 
However, the impact of these two factors is relatively smaller in the secondary sector (McNabb 
and Psacharopoulos, 1981:446). There is a significant gap between formal sector and informal 
sector earnings with the former being relatively higher (Golub and Hayat, 2015:141). Wachter 
(1974:651) postulates that the wage determination process in the secondary segment ignores the 
major differences in human capital among workers. As a result, human capital theory cannot be 
used as the basis for predicting labour market success in the secondary segment (McNabb and 
Psacharopoulos, 1981:442). There is also no reward for human capital in the secondary sector 
because employers act as if all employees have equal capabilities and level of productivity 
(McNabb and Psacharopoulos, 1981:444). Employers in the secondary sector hire workers 
without prior screening because they anticipate high turnover. As a result, individual wages are 
not a function of workers’ personal characteristics (Wachter, 1974:653).  
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In contrast, human capital investments play an important role in the primary segment since 
variations in education, training and learned experience are partly responsible for the differential 
access to job clusters (McNabb and Psacharopoulos, 1981:444). Golub and Hayat (2015:141) list 
two possible explanations which are accountable for the large differentials in earnings between 
the formal and the informal sectors for Africans. Firstly, labour is heterogeneous and there is an 
increasing number of the labour force having low human capital and limited skills, and secondly, 
there is a low demand for labour coupled with labour market segmentation. The labour 
heterogeneity argument claims that income differential is explained by the differences in human 
capital and other worker characteristics. The segmentation argument places an emphasis on the 
demand side of the labour markets and claims that there is a shortage of good jobs and these jobs 
are rationed.  
 
Due to the distinctive nature of employment conditions and job stability across the two segments, 
workers in the two sectors develop different and incompatible behaviour traits that hamper 
mobility between sectors (McNabb and Psacharopoulos, 1981:445). Wachter (1974:639) argues 
workers in the secondary sector are essentially trapped as there is a limited economic mobility 
across the two segments. Therefore, workers who are confined to the secondary segment are 
hindered from the primary segment not so much by their lack of human capital but largely due to 
institutional restraints on the demand side and the lack of good jobs (Wachter, 1974:638). 
 
The availability of decent employment opportunities or good jobs is closely linked to economic 
development (Golub and Hayat, 2015:136). The dualists claim that the main problem with the 
labour market is the scarcity of good jobs and hence the central aim of public policy should be 
the creation of more goods jobs in either the private or public sector (Wachter, 1974:639). 
Furthermore, the dualists argue that the problem of underemployment cannot be solved by 
aggregate demand policies and manpower training (Wachter, 1974:640). The expansion of 
aggregate demand will only result in the creation of more bad jobs. Education is also not the 
appropriate solution because secondary sector workers already have the required human capital 
but the only reason why underemployment exists is the lack of access to good jobs. 
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Wachter (1974:652) asserts that one of the shortcomings of the dualism theory is the absence of 
an operational definition of good or bad jobs in the dual labour market literature. This means that 
there is no agreed-upon empirical dichotomisation of the labour market. McNabb and 
Psacharopoulos (1981:443) also emphasise that there is no precise direction regarding the 
dividing line between the primary and secondary sectors. Moreover, contrary to the dualist view, 
Okun (1960:208) argues that there is a downgrading of labour in a slack economy and an 
upgrading of jobs in a high-pressure economy. When the economy is in a downward trend, 
primary segment workers try to avoid being unemployed by accepting to work in the secondary 
sector. This increases the likelihood of underemployment in the economy. Likewise, the 
movement towards full employment involves a shift in the composition of output and 
employment in favour of sectors and industries that offer high-quality employment in the 
primary segment (Okun, 1960:208). Therefore, in an expanding economy, workers move from 
the secondary segment into more productive jobs in the primary segment. Therefore, the rate of 
underemployment is most likely to decline during an economic expansion. 
 
As outlined in Figure 2.3, the South African labour market is segmented into formal sector and 
informal sector9 employment, as well as searching unemployed and non-searching unemployed 
(also known as discouraged workseekers). Deakin (2013:1) explains that labour market 
segmentation entails the division or structuring of the labour market in line with the nature of 
employment relationships or contractual agreements. The distinction between formal sector and 
informal sector employment constitutes labour market segmentation. The segmentation of labour 
market should take underemployment into consideration as workers in both the formal and 
informal sectors may be either fully employed or underemployed. It can be inferred from the 
above discussion on labour market dualism that underemployment exists in both sectors. 
However, it is relatively more prevalent in the informal sector, which is characterised by the 
preponderance of bad jobs associated with shorter work hours, low wages and skills 
underutilisation. 
 
 
                                                          
9 Further information on the approaches to measuring the informal sector in South Africa can be obtained from the 
following literature: Muller 2003; Devey, Skinner and Valodia 2006; Heintz and Posel 2008; Essop and Yu 2008; 
Yu 2010). 
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Figure 2.3: Labour market segmentation in South Africa  
 
Source: Adapted from Fourie (2011:12) 
 
2.3.2 The theory of individual labour supply 
Underemployment can be explained using budget line and indifference curve analysis. Zero non-
labour income and the availability of 16 hours per day for work and leisure are assumed in the 
following discussion. First, as Figure 2.4 depicts, an individual prefers to work 11 hours per day 
which is at equilibrium point A where the budget line is tangent to indifference curve U3. This 
individual would earn an income of Y2 when fully employed. Even though the individual is 
willing and able to work for longer hours, he/she is only offered employment that requires 
him/her to work three hours per day (at point B which is on a lower indifference curve U1). At 
point B, the individual’s available labour hours are underutilised and as a result he/she is 
inadequately compensated. This individual thus only earns a total labour income of Y1 which is 
relatively lower than Y2 when he/she is fully employed. 
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Figure 2.4: Time-related underemployment 
 
Source: Adapted from Beukes, Fransman, Murozvi and Yu (2016:22) 
 
Figure 2.5 illustrates underemployment based on skills underutilisation. A skilled work-seeker 
(e.g. a Bachelor’s Degree holder) wants to be employed in a position that matches his/her level 
of qualification at point E and attains a utility of U3. In the higher-wage employment being paid 
W3 per hour, the individual receives an income of Y3. However, the inability to find a job that 
matches his/her level of skills, forces the individual to seek an alternative employment in a semi-
skilled position associated with a lower wage of W1 (for example, a position that only requires a 
Matric certificate), which underutilises the worker’s skills and pays a lower income (Y1). Instead 
of equilibrium point E, such individual ends up at point C which offers a lower utility (U1) 
although work hours remain the same.  
 
Figure 2.5: Skills-related underemployment 
 
Source: Adapted from Beukes et al. (2016:22) 
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Assuming there is another individual (represented by the dotted budget line) with a post-Matric 
diploma who finds a job that matches his/her level of qualification. This person would earn an 
income of Y2 (hourly rate is W2 – which is lower than W3 but higher than W1) and attains a 
utility level of U2. 
 
The above analysis indicates that the person with a post-Matric diploma who is fully employed 
earns a higher income (Y2) than the Bachelor’s degree holder who is underemployed (earning 
Y1). This outcome contradicts the general premises of the human capital theory, which suggests 
that each additional year of education increases the expected labour earnings. It is however 
envisaged that the existence of overeducation may be a sign of other human capital deficit (to be 
discussed in Section 2.3.3). An overeducated employee may use additional schooling to 
compensate for deficiencies in other aspects of human capital, such as lack of work experience 
and on-the-job training (Dolton and Silles, 2008: 129). 
 
Figure 2.6 explains income-related underemployment. Assuming two individuals both have the 
same qualification (Bachelor’s degree holders) and work the same number of hours. The work 
hours of these two individuals are assumed to be above the threshold of adequate work hours, 
and hence they cannot be classified as time-related unemployed. Both are employed in positions 
that require a Bachelor’s degree, so they also cannot be classified as underemployed under the 
overeducation definition. The first individual works in a firm which pays the ideal wage rate 
(W2). He/She thus receives an income of Y2 at point F while attaining a utility level of U2.  
 
Figure 2.6: Income-related underemployment 
 
http://etd.uwc.ac.za/
32 
 
On the other hand, the contractual arrangements at the firm of the second individual put him/her 
in a situation where he/she earns less than appropriate income (that is, a lower wage rate at W1). 
This second individual is therefore income-based underemployed because as shown at point G, 
he/she receives lower income (Y1) than he/she is otherwise supposed to be (Y2). This also seems 
to be at odds with the expectations of the human capital theory. However, as explained in Section 
2.3.3, it may be possible that the second individual is in this position due to the lack of ability or 
having less informal human capital (to be shown in Figure 2.10). Some workers accept jobs for 
which they are overqualified simply because they have relatively lower ability or some other 
unobserved characteristics which lead to lower earnings (Tsai, 2010:610). 
 
2.3.3 Human capital theory 
Education is regarded as a consumer good, which offers utility to the consumer, as well as a 
capital good that can be used as an input in the production process (Olaniyan and Okemakinde, 
2008:479). Education as a capital good relates to the concept of human capital. As pointed out by 
Olaniyan and Okemakinde (2008:479), human capital theory stipulates that education increases 
workers’ productivity and efficiency by enhancing their level of cognitive stock of human 
capability. Becker (1962:9) explains that human capital investment consists of activities that 
influence future earnings by embedding resources in people. Olaniyan and Okemakinde 
(2008:479) also define human capital as a personal investment which individuals make 
themselves to enhance their future economic productivity and returns thereof.  
 
The basic justification the model offers for the emphasis on human capital investment is the 
presumed economic returns of such investment at both the macro and micro levels. It is a well-
documented fact that the relationship between earnings and human capital investment is a 
positive one (Rubb, 2003:389). As Olaniyan and Okemakinde (2008:481) explain, education 
augments an individual’s human capital, thereby resulting in greater output for society and 
improved earnings for the worker. Polachek (1981:60) posits that variations in human capital 
among individuals imply differences in earning power. Public perception about the financial 
reward from schooling has increased the demand for higher education in many developing 
countries (Olaniyan and Okemakinde, 2008:479). Some individuals may not realise the expected 
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returns from schooling because of overeducation, for instance (Sicherman, 1991; Cohn and Khan, 
1995; Groot, 1996; Daly, Büchel and Duncan, 2000; Dolton and Vignoles, 2000). 
 
The positive relationship that exists between education and earnings is deemed to originate from 
two sources. Education qualifies people for higher-paying jobs while it also increases 
productivity in a job (Gill and Solberg, 1992:685). Figure 2.7 demonstrates a situation where the 
returns to education are positive both within and across occupations. Assuming the required level 
of schooling for occupation X and the higher-paying occupation Y are Sa and Sb, respectively. 
Both occupations are represented by upward-sloping lines because there are positive returns to 
education. Anyone in occupation X with a greater level of schooling than Sa is overeducated and 
likewise, someone in occupation Y who has a level of schooling greater than Sb is overqualified. 
The adequately employed person in occupation X is positioned at point A. The adequately 
educated individual in occupation Y, at point B, has the same level of education as the person in 
occupation X who is overeducated (at point C). 
 
Figure 2.7: Positive returns to schooling 
 
Source: Gill and Solberg (1992:687). 
 
It must be emphasised that the overeducated individual in occupation X receives an income that 
is higher than the income received by the adequately employed in the same occupation. However, 
compared to his/her counterpart with equivalent qualification who works in occupation Y, the 
overeducated person in occupation X earns less income. This means that, on average, people 
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employed in lower-paying occupations can expect to earn less than those in higher-paying 
occupations. Gill and Solberg (1992:686) thus postulate that the reduced earnings received by the 
underemployed relative to the adequately employed are solely due to the underemployed being 
in a lower-paying occupation. 
 
Gill and Solberg (1992) also argue that the returns to schooling within occupations could be 
negative as illustrated in Figure 2.8. Both occupation X and Y are represented by lines that slope 
downward because of the assumed negative returns to education. Individuals in occupation X 
and Y who have a level of schooling greater than Sa and Sb respectively are considered as 
overeducated. At point C, there is an overeducated individual in occupation X whose level of 
schooling is the same as that of a person who is adequately employed in occupation Y (at point B) 
but such individual receives relatively less income. Moreover, as a result of being 
underemployed, the overeducated individual (point C) receives less income than his/her peer 
who is adequately employed (at point A) within the same occupation. Therefore, compared to the 
adequately employed, the sign of the overeducation variable’s coefficient will be negative 
regardless of whether the returns to schooling are either positive or negative. 
 
Figure 2.8: Negative returns to schooling 
 
Source: Gill and Solberg (1992:687). 
 
The human capital theory suggests that workers are paid their marginal productivity by 
employers who fully utilise such productivity (Tsai, 2010:607). Therefore, overeducation leads 
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to an inefficient outcome because the capabilities of the affected workers are underutilised. 
Traditionally, underemployment has been regarded as an exception to the human capital theory 
due to its failure to adequately reward the investment in education. Kiersztyn (2013:79) asserts 
that it is difficult to explain overeducation using the human capital model because, theoretically, 
overeducation should not exist in a properly functioning labour market. However, a rapid and 
substantial increase in the supply of better-educated workers can lead to a decrease in their 
relative wage, and subsequently result in employers hiring more qualified workers into positions 
which were previously meant for individuals with relatively lower level of education (Borghans 
and de Grip, 2000; Kiersztyn, 2013).  
 
The human capital model fails to address the discrepancy between individuals’ increasing 
learning efforts and the diminishing number of commensurate jobs opportunities for these 
individuals to apply their knowledge (Olaniyan and Okemakinde, 2008:481). Kiersztyn (2013:79) 
explains that overeducation emanates from disequilibrium in the labour market and will 
eventually be eliminated as workers reduce their investment in human capital in response to the 
lower returns to education, and employers increase the demand for better-educated workers by 
adjusting the production processes of their firms to accommodate such workers. 
 
Figure 2.9 presents an illustration of the human capital theory taken into consideration the impact 
of underemployment. Education generally enhances an individual’s stock of human capital and 
consequently leads to an increase in productive capabilities and higher earnings. Therefore, even 
though the pursuit of a higher education entails both direct costs (cost of university education) 
and indirect costs (sacrificed earnings), it eventually leads to future incremental earnings. As the 
figure depicts, the human capital theory does not consider the existence of underemployment. 
This is because the returns to educational investment are lower for the underemployed graduate 
compared to his/her fully-employed counterpart. Moreover, it is possible that a person with only 
a post-Matric diploma who is fully employed may eventually earn more income than an 
underemployed graduate. It therefore means that the underemployed do not receive the full 
returns to educational investment as the human capital theory claims. 
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Figure 2.9: Potential earnings streams 
 
Source: Adapted from Barker (2007:207). 
 
Recent studies (such as Leuven and Oosterbeek, 2011), however, stipulate that the human capital 
theory is valid in explaining underemployment. Hartog (2000:140) argues that from a human 
capital perspective, overeducation may be the outcome of a deliberate choice by a worker when a 
low-level job is potentially a good investment opportunity. Caroleo and Pastore (2013:2) also 
assert that the lack of work-related skills of graduates as well as the inability of the school-to-
work transition system to harness the skills demanded by employers, rather than the excess 
supply of graduates, may be the reason for the existence of overeducation. Moreover, the 
increasing trend in educational attainments is not solely based on the anticipated returns to 
education as the human capital theory predicts. Muysken and Ter Weel (1999:18) explain that 
educational decisions, to some extent, are forward-looking since education can be used to 
directly reduce search duration. Workers perceive that higher educational attainments present 
more job opportunities. 
 
Furthermore, human capital is not only embodied in the level of acquired education but also 
includes generic work experience as well as the experience that is specifically acquired on a 
particular type of job. Caroleo and Pastore (2013:3) point out that overeducation signals the lack 
of work-related human capital component, rather than the underutilisation of human capital. 
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Overeducation may therefore exist due to the lack of appropriate work experience and this makes 
young people highly prone to its incidence. Some individuals may attain a higher education to 
compensate for the lack of work-related human capital. On this basis, overeducation may be 
attributed to the omitted variables problem.  
 
The trade-off between education and other human capital components is shown in Figure 2.10. 
The isoquant represents workers with similar productivity but have different combinations of 
experience (informal human capital) and education (formal human capital). The line Q* 
represents the average level of qualification. Above the average qualification (Q*), an individual 
is regarded as overeducated. Even though such individuals may have more formal education than 
the average qualification, they have less informal human capital (work experience). Therefore, 
some workers may appear to be overeducated and underpaid (in models that do not control for 
experience) relative to the average level of qualification. Alternatively, other individuals whose 
level of qualification is below the average may be considered as underemployed. 
 
Figure 2.10: Human capital trade-off 
 
Source: McGuinness (2006:390). 
 
2.3.4 Career mobility theory 
Human capital studies traditionally use earning functions to determine the labour income effects 
of human capital investments (Dekker et al., 2002:106). Other studies (such as Sicherman and 
Galor, 1990) emphasise that the reward for investment in human capital can be in the form of 
upward career mobility. Investment in human capital raises the future earnings of individuals 
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through two channels: directly via the potential returns to education and indirectly through the 
improvement in individuals’ career path (Sicherman and Galor, 1990:172). The returns to 
schooling may be in the form of higher wages in some types of occupation while in others, the 
returns may be a higher probability of advancing to occupations that pay higher wages. The 
career mobility theory can therefore help explain the observed variations in returns to education 
across different occupations (Sicherman and Galor, 1990:177). This theory primarily relates to 
the overeducation and considers it as a temporary phenomenon. 
 
Unlike the human capital theory, the career mobility theory affects both the supply and demand 
sides of the labour market, because overeducation can be a rational choice for both employees 
and employers (Büchel and Mertens, 2000:1). Individuals may use their first job as a stepping 
stone to a better position in the future. Sicherman and Galor (1990) formulated the stepping stone 
hypothesis to explain why young workers accept jobs that are inadequately matched to their 
qualifications. Baert et al. (2013:124) explain that an individual’s current job, despite possibly 
making him temporarily overeducated, could be the shortest pathway to a future job that matches 
his/her attained educational credentials. In the career mobility model, overeducation can be 
considered as a short-term mismatch which occurs at the beginning of one’s career (Büchel and 
Mertens, 2000:1). 
 
It is envisaged that part of the returns to education is in the form of a higher likelihood of 
occupational upgrading either within or across firms (Sicherman and Galor, 1990:170). Dekker 
et al. (2002:112) emphasise that upward career mobility is concentrated in the internal labour 
market, a subsection of the primary segment. An individual’s optimal career path may entail 
intrafirm mobility, which represents promotion, and interfirm mobility, which is movement 
across firms (Sicherman and Galor, 1990:171). Intrafirm career mobility is at the discretion of 
the employer while interfirm career mobility is determined by the employee. Intrafirm mobility 
is uncertain and depends on schooling, ability, and job experience (Sicherman and Galor, 
1990:171). 
 
Some individuals may decide to start their career paths in lower-level firms where the direct 
returns to education are lower, provided there is a higher probability of promotion and a greater 
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likelihood of obtaining higher future earnings. The career mobility model stipulates that if a 
specific occupation offers lower returns to schooling at the beginning of a person’s career, the 
effect on the likelihood of promotion either within or across firms will be higher (Sicherman and 
Galor, 1990:177). Sicherman (1991), Robst (1995) and Rubb (2003) arrived at conclusions that 
are consistent with the career mobility theory. This observation can help partially explain the 
phenomenon of overeducation. The theory predicts that it will be rational for some people to 
spend a portion of their working life in occupations where their acquired skills are higher than 
the required level of qualification. 
 
The career mobility model predicts a positive effect of tenure on occupational mobility 
(Sicherman and Galor, 1990:178). According to the theory, people acquire skills and experience 
in a particular occupation to move to another occupation with higher returns to schooling. In 
relation to this theory, underemployment may only exist in the short run, during the initial stages 
of one’s career. 
 
2.3.5 Job competition theory 
This theory focuses primarily on skills-related underemployment or overeducation. The job 
competition theory by Thurow (1975) suggests that within a particular job queue, workers are 
ranked according to the likely training costs for the firm and the costs are assumed to be lower 
for workers with higher education. Individuals compete for jobs opportunities in the labour 
market based on their relative training costs. The model suggests that job characteristics may be 
the only determinants of earnings, thus the marginal product of labour is linked to the job rather 
than to individual characteristics (McGuinness, 2006:391). Muysken and Ter Weel (1999:18) 
explain that, based on Thurow’s theory, education is one of the most essential attributes that is 
needed to increase employment opportunities. Weiss (1995:133), on the other hand, states that 
better-educated workers may also have other attractive unobserved characteristics, such as better 
health, a lower propensity to turnover and a better work attitude. The theory also suggests that 
wages are solely decided by the demand side of the labour market (Tsai, 2010:607). Tsai 
(2010:607) elaborates that, based on the job competition theory, overeducation in the labour 
market is an outcome of an increase in workers’ educational attainment since education enables 
workers to maintain their position in the labour queue.  
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In this model, excess schooling is regarded as a consequence of the competition for jobs in the 
labour market where the demand for highly educated individuals is rigid (Caroleo and Pastore, 
2013:3). This rigidity motivates the accumulation of education by individuals to reach the best 
position in the queue for jobs. Accordingly, workers might use education as a means to signal 
their ability and productivity as predicted by Spence’s job screening model (Spence, 1993). 
Employers might also use it to screen job applicants (Muysken and Ter Weel, 1999:18). Weiss 
(1995:134) refers to the signalling approach and the screening approach as “sorting” approach. 
Based on the signalling approach, underemployment may prevail because individuals accept 
employment into positions where the occupational requirements are below their educational 
credentials to get the opportunity to demonstrate their abilities to their employers. The signalling 
approach suggests that as employers learn more about the true productivity of the worker, 
underemployment based on the overeducation approach would eventually decrease (Cutillo and 
Di Pietro, 2006:144). However, the job competition model also assumes that it is difficult for 
workers in low-skill occupations to move into high-skill positions since most actual job skills are 
acquired through on-the-job training and experience (Kiersztyn, 2013:79). Thus, overeducation 
is likely to be a long-term phenomenon. 
 
The job competition model is compatible with the crowding-out hypothesis, which is based on 
the notion that when jobs become scarce, higher skilled workers take up the positions previously 
filled by low-skilled workers (Humburg et al., 2017:26). This pushes the latter into lower skilled 
jobs or even into unemployment. Devereux (2002:425) emphasises that during economic 
downturns, low-skilled workers are more likely to be laid off because training and hiring costs 
are lower for such workers according to the adjustment cost hypothesis. In recessionary times, it 
becomes difficult for individual workers to secure jobs in high-ranked occupations, and the effect 
is particularly larger for low-skilled workers (Devereux, 2002:428). 
 
2.3.6 Assignment theory 
This theory by Sattinger (1993) deals with the assignment of heterogeneous workers to 
heterogeneous jobs (Hartog, 2000:140). This theory, focusing on skills-related underemployment, 
suggests that the productivity of workers is positively correlated with their level of education and 
that wages are influenced by the characteristics of workers and jobs (Tsai, 2010:607). 
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McGuinness (2006:393) asserts that the central contribution of the assignment model is that the 
distribution of earnings can only be adequately explained by considering both individual and job 
characteristics. However, workers with identical qualifications are assumed to have different 
levels of performance depending on the job they are in (Tsai, 2010:607). Hartog (2000:140) 
states that the worker’s attributes do not always align with the level required in the job. 
Therefore, overeducation arises because of a bad match between the qualification of the worker 
and the requirements of the job. 
 
Sattinger’s assignment theory stipulates that overeducation which emanates from imperfect 
information is temporary in the career development of the worker since it can be adjusted by 
deliberate search. However, if the job structure is not responsive to changes in the supply of 
workers with varying levels of education, overeducation might turn out to be relatively 
persistence (Tinbergen, 1984; Sloane, 2003; and Kiersztyn, 2013). Caroleo and Pastore (2013:3) 
state that this theory attempts to reconcile the human capital theory and job competition theory. 
The assignment theory, just like the job competition model, assumes that there are limited jobs in 
the economy and hence remuneration is not dependent on the human capital endowment of the 
worker but rather on the specificity of the job. On the other hand, like the human capital theory, 
the assignment model assumes that individuals with a given investment in human capital are able 
to compete for the best jobs and as such wages will most likely be influenced by the individuals’ 
human capital capacity. 
 
Teulings (1995:298-302) proposes a new specification of the wage function in an assignment 
model. Hartog (2000:141) refers to this specification as the “zipper allocation”. This 
specification ranks workers, based on their skills, from top to bottom while jobs are also ordered 
from top to bottom based on complexity. Equilibrium allocation zips the workers’ skill and job 
complexity together from top to bottom. The worker with the best quality goes to the most 
complex job as the zipper slides down to match the two sides. The process continues until one 
side is exhausted, culminating in either underemployed workers or vacant jobs at the bottom. 
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2.3.7 Other theories of underemployment 
The theories discussed below, apart from the relative deprivation theory, may primarily be used 
to explain skills-related underemployment or overeducation. 
 
Heterogeneous skill theory: The heterogeneous skill theory by Green and McIntosh (2002) can 
explain the existence of wage penalty for overeducated workers. It is argued that the existence of 
a wage penalty between the overeducated and the adequately educated worker can be attributed 
to some sort of omitted human capital components. According to this theory, the wage penalty 
associated with overeducation is due to the vast skill variations among workers with similar 
educational qualifications (Nieto and Ramos, 2016:220). Overeducated workers do not 
necessarily suffer a wage penalty, but their lower earnings commensurate with their skill level. 
Nieto and Ramos (2016:221) emphasise that the heterogeneous skill theory captures the human 
capital difference between workers. Cutillo and Di Pietro (2006:144) explain that some 
individuals with lower ability or less working experience may be less productive compared to 
their peers with identical educational attainment and in similar jobs. 
 
Job search model: This model assumes unemployment is largely a voluntary choice because 
individuals only accept a job offer when the associated remuneration is higher than their 
reservation wage. Caroleo and Pastore (2013:4) explain that the most skilled graduates usually 
have higher reservation wages and prefer to wait in the unemployment pool for the best job offer 
while the least skilled ones tend to settle for the first job offer even if it leaves them 
underemployed. Hence, the least skilled workers are more likely to be underemployed. 
 
Job matching model: Overeducation can also be explained using the job matching model which 
was developed by Johnson (1978) and Jovanovis (1979). Dolton and Silles (2008:129) assert that 
imperfect information about the worker’s productivity causes a poor employer-employee match. 
Information about a worker’s actual productivity becomes more precise as the tenure of 
employment increases (Dolton and Silles, 2008:129). Therefore, a worker may temporarily 
accept a job which demands less qualification than what he/her has acquired in order to reveal 
his/her productivity as the employment tenure increases. In the long term, overeducation will be 
eliminated as new information becomes available (Dolton and Silles, 2008:129).  
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Person-job (P-J) fit: Lauver and Kristof-Brown (2001:454) posit that employees’ attitudes and 
behaviours are linked to the concept of person-environment (P-E) fit, which is concerned with 
the degree of compatibility between an individual and his/her environment (Sekiguchi, 
2004:179). The specific types of fit that fall under the P-E fit include person-vocation (P-V) fit, 
person-organisation (P-O) fit, person-job (P-J) fit, and person-group (P-G) fit.  
 
P-J fit is regarded as the degree of congruence between an individual’s ability and the demands 
of his/her job (Lauver and Kristof-Brown, 2001:445; Sekiguchi, 2004:179; Mckee-Ryan and 
Harvey, 2011:971). To achieve a good fit between individuals and their environment, individuals 
must have self-awareness and environmental awareness (Singh and Greenhaus, 2004:202). That 
is, individuals must be aware of their abilities, values, and beliefs while also being cognisant of 
the demand, opportunities, and constraints within the environment. Sekiguchi (2004:184) 
emphasises that the common operationalisation of P-J fit includes needs-supplies perspective and 
demand-abilities perspective. Needs-supplies fit occurs when the resources supplied by the 
environment meet the needs of the individual while demand-abilities fit is achieved when an 
individual has the abilities to meet the demands of the environment. The main antecedents of P-J 
fits are applicant self-selection and employee selection practices (Sekiguchi, 2006:184). 
 
Relative deprivation theory: The theory argues that people feel relatively deprived when they 
compare their living standard to that of a reference group (Bernburg, 2010:494). Smith and 
Pettigrew (2015:1) define relative deprivation as the judgment that an individual or his/her in-
group is disadvantaged in comparison with a relevant referent, and that this judgment is 
accompanied by feelings of anger, resentment, and entitlement. This definition of relative 
deprivation is associated with four basic elements; an individual who goes through relative 
deprivation: (1) first makes a cognitive comparison; (2) then makes a cognitive assessment that 
he/she or his/her in-group is disadvantaged; (3) views the disadvantage to be unfair; (4) and 
finally, he/she resents the perceived unjust and undeserved disadvantage. All four requirements 
must be met before relative deprivation can be deemed to be operating (Smith, Pettigrew, Pippin 
and Bialosiewicz, 2012:204). Workers are considered to be underemployed based on their beliefs 
that they deserve better jobs than the ones they already have. This theory relates to subjective 
underemployment. Relative deprivation theory has been adopted is some studies (Feldman, 
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Leana, and Turnley, 1997; Feldman, Leana, and Bolino, 2002; Mckee-Ryan, Virick, Prussia, 
Harvey, and Lilly, 2009) to capture the subjective experience of underemployed workers. 
 
2.4  Review of past empirical studies 
 
This section explores past empirical literature on underemployment. More specifically, the 
section discusses past trends and rates of underemployment as well as the determinants and 
consequences of this labour market phenomenon. The section first analyses the international 
literature on underemployment in sub-section 2.4.1 to get a global perspective before reviewing 
the studies that have been conducted locally in sub-section 2.4.2. 
 
2.4.1 International studies 
Globally, academic research and public policy discussion on negative labour market outcomes 
have primarily focused on unemployment to the neglect of underemployment (Wilkins, 2006:371; 
Nunley, Pugh, Romero, and Seals, 2014:1). Glyde (1977:246) explains that underemployment 
has been hardly researched because it is more elusive both conceptually and empirically. 
Feldman (1996:404) is of the view that underemployment has received less policy consideration 
as a separate and distinct labour market issue because it is typically considered as a second-order 
labour market problem. Nevertheless, there have been a number of international studies on 
underemployment in recent times and this section reviews some of these studies.  
 
2.4.1.1 The trend and incidence of underemployment 
The underemployment rate has been increasing for several countries. For example, there has 
been a substantial growth in underemployment in Australia over the last couple of years. Thus, 
since 2002 the proportion of the labour force participants who are underemployed has exceeded 
those who are unemployed (Wilkins, 2007:248). A study by OECD (2014:6) also suggests that 
time-related underemployment accounted for a significant share of the labour force in many 
advanced and emerging countries in 2013. The underemployment rate was quite high for 
countries like Argentina, Indonesia, Mexico and Australia. Using the worker self-assessment and 
the job analysis approaches, Hartog (2000:133) concludes that the incidence of overeducation 
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has increased in the Netherlands, Spain and Portugal. Using the quantitative approach, Julian et 
al. (2010:17) also observe a high incidence of underemployment in rural Pennsylvania. 
 
Feldman (1996) adopts a multidimensional conceptualisation of underemployment in terms of 
education, work duties, field of employment, wages, and permanence of the job. Feldman 
(1996:386) points out that the degree of underemployment in the USA is highlighted by events 
surrounding three groups of people. Firstly, the labour force of USA has grown remarkably and 
as a result, a significant number of the workforce is involuntarily engaged in part-time or 
temporary work due to the lack of alternative employment opportunities. Secondly, 
underemployment in the USA has remained high among previously laid-off workers who have 
been re-employed in new jobs. Feldman, Leana and Bolino (2002:453) emphasise this trend by 
confirming that some downsized workers in the USA experience underemployment when they 
get re-employed. Usually when workers get laid-off, they are forced to accept alternative 
employment conditions which may be inferior to their previous jobs (Feldman, 1996:386). 
Thirdly, there has been an increasing trend in the rate of underemployment among recent high 
school and college graduates in the US. The reason for this trend is that the number of highly 
experienced workers competing for entry-level positions in the labour market has significantly 
increased. 
 
Guironnet (2008:7) measures overeducation in France in terms of the difference between 
potential income, determined on the basis of the production frontier, and real income. Guironnet 
(2008) observes that the rate of overeducation of employed individuals was lower compared to 
previous studies that used the traditional measurements of overeducation, such as the self-
assessment, job analysis and realised matches approaches (2008:20). In 1987 and 1999, the 
incidence of overeducation in France was 18 percent and 30 percent respectively but the results 
from the traditional measures estimated 27 percent and 35 percent for the two respective years 
(Guironnet, 2008:20). 
 
Felstead and Green (2013) analyse the patterns and trends regarding the underutilisation of skills, 
overqualification and skills mismatch of the employed in Britain using three distinctively defined 
indicators of skills underutilisation. The authors find that in 2012, approximately 5.9 million jobs 
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in Britain required no qualifications but only 1.5 million economically active individuals had no 
qualifications (Felstead and Green, 2013:11). Felstead and Green (2013:12) explain that this 
excess arose because there was a substantial fall in the number people with no qualification 
relative to the number of jobs which do not require any qualifications. Furthermore, while about 
8.2 million economically active individuals had at least a Bachelor’s degree, only 6.8 million 
jobs required first degree as an entry credential (Felstead and Green, 2013:10). During the 1986-
2012 period, while the demand for graduates increased by 4.8 million, the labour supply of 
degree holders increased by 5.9 million (Felstead and Green, 2013:13). 
 
Montt (2017) conducts simultaneous regressions to estimate the relationship between field-of-
study mismatch and overeducation using data from a cross-national survey. On average across 
the 23 countries that formed part of the study, 11 percent of the respondents are overqualified in 
their field while 13 percent are overqualified and working in a field other than their field of 
specialisation In Ireland, Spain, France, Japan and Canada, over 40 percent of workers who are 
mismatched in terms of field-of-study are also overqualified (Montt, 2017:10). 
 
The literature reviewed in this section demonstrates that there is a high incidence of 
underemployment across most developed nations in North America and Europe. The incidence 
of underemployment is high for previously laid-off workers who seek re-employment as well as 
new entrants in the labour market. The rising trends in underemployment is attributable to the 
increase in educational attainments which has resulted in an over-supply of graduates relative to 
the demand for degree holders in the job market.  
 
2.4.1.2 Determinants of underemployment 
The prevalence of underemployment is dependent on several factors. A number of international 
studies have examined the demographic characteristics as well as the socio-economic predictors 
of the underemployed. The literature identifies economic factors, job characteristics, career 
history, and demographic features as some of the variables that contribute to underemployment. 
Demographic and personal variables such as race, age, gender, and educational attainment are 
regarded as some of the predictors of underemployment.  
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As far as the economic climate is concerned, underemployment can be linked to the overall state 
of the economy. For instance, economic recession, as well as uncertainties regarding government 
regulation of labour costs, is likely to cause underemployment (Feldman, 1996:391). Similarly, 
Tam (2010:8) is of the view that the cyclical pattern of economic growth may contribute to 
underemployment. Wilkins and Wooden (2011:31) also allude to the fact that time-related 
underemployment has a strong association with business cycle conditions. Based on job 
characteristics, Wilkins (2007:255) posits that underemployment is predominant among part-
time workers in Australia. Among part-time workers, the rate of underemployment is high for 
males compared to their female counterparts, about 46 percent for males and approximates 30 
percent for females (Wilkins, 2007:255). 
 
Field-of-study mismatch10 is one of the reasons behind qualification mismatch (overeducation) 
because the absence of employment opportunities in a particular field may force jobseekers in 
that field to downgrade to find a job (Montt, 2017:2). Most graduates would want to avoid 
employment that is both at a lower qualification level relative to the qualification attained and in 
a field that is outside their area of specialisation. Montt (2017:5) posits that in fields that 
experience high levels of saturation11 and/or low levels of transferability12, recent graduates may 
prioritise to find employment in such fields, even if it leaves them overqualified (Montt, 2017:5). 
 
Cam (2014) examines the socio-economic predictors of time-related underemployment in Britain 
using a logistic regression modelling. Cam (2014:15) argues that household type is a strong 
predictor of underemployment. There is a greater likelihood of underemployment among singles 
with no dependent children compared to couples with dependent children. Moreover, the 
likelihood of being underemployed is approximately two times higher for workers who work in 
smaller establishments than it is for their peers in larger firms (Cam, 2014:17). The probability of 
underemployment is also higher in distribution, hotels and restaurants compared to sectors such 
as education, health and public administration (Cam, 2014:17). The risk of being underemployed 
                                                          
10 Field-of-study mismatch occurs when an individual is employed in a field that is different from his/her field of 
study (Montt, 2017:1). 
11 A field is regarded as saturated when there are more graduates in the corresponding occupational group than the 
jobs available (Montt, 2017:7). 
12 A field is said to exhibit skills transferability when workers within that field can find employment in other fields 
without having to downgrade (Montt, 2017:8). 
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is considerably smaller for individuals employed in managerial, senior official and professional 
positions compared to those in elementary positions (Cam, 2014:19). Also, union membership 
reduces the likelihood of underemployment. Cam (2014:17) observes that temporary workers are 
nearly twice more likely to be underemployed than their counterparts in permanent jobs while 
part-time employees are more than five times likely to be underemployed (Cam, 2014:17). Cam 
(2014:15) also finds that, with the exception of women aged from 25 to 34 years old, young 
people are more likely to be underemployed. 
 
Slack and Jensen (2002) use time-related underemployment as a measure of economic hardships 
to examine the economic disadvantages encountered by racial and ethnic minorities in non-
metropolitan parts of USA. On the basis of race and geographical type, Slack and Jensen 
(2002:214) reveal that underemployment in the USA is high among racial and ethnic minorities 
as well as rural dwellers. 
 
Ruiz-Quintanilla and Claes (1994) adopt a multiple regression analysis to investigate the factors 
that contribute to the quantitative underemployment of the youth during their early career. The 
authors use longitudinal or panel data from six European countries, namely, Belgium, England, 
the Netherlands, Italy, Portugal and Spain. Ruiz-Quintanilla and Claes (1994:15) assert that 
initial underemployment has a significantly positive impact on later underemployment. A career 
starter’s perception of labour market outlook has a significant impact on later underemployment 
(Ruiz-Quintanilla and Claes, 1994:16). Moreover, individuals with less formal education have a 
higher probability of becoming underemployed during the early part of their career (Ruiz-
Quintanilla and Claes, 1994:15). Ruiz-Quintanilla and Claes (1994:15) argue that age does not 
have a significant impact on underemployment. Ruiz-Quintanilla and Claes (1994:15) also 
stipulate that gender places a role in the existence of underemployment and accentuate that 
females are more likely to be underemployed during the early part of their careers. 
 
Other studies (e.g. Leuven and Oosterbeek, 2011; Cam, 2014; OECD, 2014) also confirm that 
females are associated with a higher probability of being underemployed under both the time-
related and overeducation approaches. Frank (1978:361) attributes this observation to the fact 
that women have less control over the choice of location and therefore they usually have to 
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compromise by accepting jobs that pay less when moving to a new location with their husbands. 
This means that when a married man moves to a new location in line with his labour market 
prospect, the wife merely follows him even if she fails to find a suitable employment in the new 
location. Contrary to most studies, Cohn and Ng (2000:161) conclude that females in Hong Kong 
are less likely to be overeducated and more likely to be adequately educated compared to males. 
 
Julian et al. (2010) estimate the marginal impact of general economic conditions and other 
personal characteristics on the level of underemployment in the Appalachian regions of the USA 
using linear regression models. The authors distinguish the underemployed as involuntary part-
time workers, discouraged workers, and other marginally attached workers. Some of the factors 
that account for the observed higher rural underemployment rates are the declining importance of 
manufacturing and natural resources sectors, geographic isolation, lagging education attainment 
and lower levels of public services support. Julian et al. (2010:18) also find that as the share of 
the workforce that is below 20 years of age and those above 55 years rises, the underemployment 
rate also rises. Moreover, a rise in the number of people with further education beyond a 
Bachelor’s degree also increases the rate of underemployment. The rate of unemployment may 
have a positive correlation with underemployment. As pointed out by Julian et al. (2010:19), a 
one percentage point increase in unemployment rate increases the rate of underemployment by 
0.172 percentage point in rural areas and 0.322 percentage point urban areas of the non-
Appalachian regions. 
 
Dolton and Silles (2008) examine the effect of overeducation on earnings in the United Kingdom 
(UK) graduate labour market. Dolton and Silles (2008:132) claim that the type of degree has an 
impact on the likelihood of being underemployed after an individual has been in the labour 
market for some time. Graduates from the faculties of science, humanities and arts have a higher 
chance of being overeducated compared to their colleagues from the engineering, business and 
education faculties (Dolton and Silles, 2008:132). Graduates who are employed in occupations 
that are traditionally more commensurate with graduate education, such as professional and 
managerial positions, are less likely to be overeducated (Dolton and Silles, 2008:132). 
Overeducation is less likely among graduates who work in the education and the self-regulating 
professions sectors (Dolton and Silles, 2008:132) because credentials are vital in these sectors.   
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Haddad and Habibi (2017) examine the incidence of overeducation13 among graduates in Iran 
using multinomial logit models, and observed that the likelihood of being overeducated is higher 
for women and public-sector workers while experience decreases the odds of overeducation.  
Likewise, Caroleo and Pastore (2013:10) claim that women are about 13 odds points more likely 
to be overskilled. Caroleo and Pastore (2013:12) also posit that the quality of education, 
measured according to university ranking, is a key determinant of overeducation. Individuals 
with a degree in languages, physical education, political and social sciences, psychology, 
geology and biology are associated with a higher likelihood of being overeducated or overskilled 
compared to those with a degree in engineering, architecture and medicine (Caroleo and Pastore, 
2013:12). 
 
Experience in the labour market has a significant impact on the incidence of overeducation. 
Korpi and Tåhlin (2009:187) posit that each year of additional schooling is on average associated 
with 1.7 years less experience compared to otherwise similar workers in Sweden. This indicates 
that there is an inverse relationship between formal education and work-related experience. 
Generally, the incidence of overeducation declines with increasing age and experience (Hartog, 
2000:135). Cohn and Ng (2000:162) confirm that the percentage of overeducated individuals 
falls as experience increases.  
 
Bonnal, Lira and Addy (2009) analyse the interaction between skills-related underemployment 
(using the self-assessment method) and local labour market conditions in the USA using a 
variant of Heckman’s (1979) two-step selection model and a bivariate probit model. Bonnal et al. 
(2009:330) argue that the probability of perceived underemployment increases with age. The 
demand for job growth, changing job attitudes and improving worker productivity are some of 
the factors that can explain such observation. Similar to the conclusion reached by Cam (2014), 
Bonnal et al. (2009:330) find that employees who are married are relatively less likely to be 
underemployed. This can be explained by the motivation to maximise income due to the size of 
the household and the number of dependents (Bonnal et al., 2009:330). Workers from African-
Americans and Hispanics ethnic groups are more prone to underemployment compared to White 
workers, with a rate of 32.2 percent for the former and 22.3 percent for the latter (Bonnal et al., 
                                                          
13 Overeducation is measured using the statistical method by adopting both mean-based and mode-based approaches. 
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2009:331). In line with Becker’s seminal exposition of the human capital theory, Bonnal et al. 
(2009: 330) found that the likelihood of being underemployed falls as the level of educational 
attainment increases. The authors included productivity growth in the definition of 
underemployment. However, this productivity effect is subjectively determined. 
 
Verhaest, Sellami and Van der Velden (2017), also using the multinomial logit model, 
investigate whether horizontal and vertical mismatches can be explained by differences in 
institutions and labour market imbalances. Verhaest et al. (2017:15-16) claim that overeducation 
increases due to the structural oversupply of skilled workers, and observe that graduates from 
study programmes that are considered to be above-average quality have a lower likelihood of 
experiencing overeducation (measured using the self-assessment method) in their current jobs. 
Moreover, females and older graduates from engineering, manufacturing and construction are 
more likely to be overeducated while graduates with degrees that do not provide access to a PhD 
programme have a lower likelihood of being affected by overeducation (Verhaest et al., 2017:15). 
Verhaest el al. (2017:15) also find that individuals who have better study results have a greater 
chance of finding adequately matched jobs five years after graduation. 
 
Humburg, De Grip and Van der Velden (2017) adopt pooled probit models to explore the 
relationships between graduates’ skills and the risk of being overeducated14  five years after 
graduation or unemployed in 17 European countries. More precisely, the study examines whether 
the protective effects of higher skills level against overeducation and unemployment increases as 
the excess supply of labour expands. Humburg et al. (2017:35) find that a one-standard-deviation 
increase in field-specific and academic skills reduces the risk of experiencing overeducation by 
1.0 and 1.4 percentage points respectively. The authors also assert that the protective effects of 
these two against the risk of overeducation are higher when the degree of oversupply of 
graduates is higher. 
 
Schucher (2017) studies the employment situation of China’s youth, and claims that the Chinese 
economy has failed to create an adequate number of high-quality jobs for the increasing pool of 
educated youth. The lagging demand for graduates, coupled with their high expectations for 
                                                          
14 Overeducation is measured using the subjective approach. 
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decent employment, has given rise to voluntary underemployment. The underemployed consists 
of post-secondary graduates, including young migrants (Schucher, 2017:90). Schucher (2017:91) 
also explains that many Chinese graduates would either prefer to have a secure state job or be 
underemployed in a large city rather than being employed in a relatively well-paid blue-collar 
job in a smaller city. Approximately a quarter of Chinese graduates start jobs that do not match 
their high expectations, leading to frustrations and a high turnover rate (Schucher, 2017:91). 
 
Nord (1989) examines the relationships between labour force participation, services sector 
employment, and low-income underemployment using a three-equation simultaneous system. 
The results of the three-stage least squares indicate that underemployment increases the labour 
force participation rate as more secondary workers are pushed into the labour market as they 
seek to support their households (Nord, 1989:417). Nord (1989:417) also finds that the growing 
concentration of low-paying and unstable services sector jobs leads to greater underemployment 
as the percentage of employment in the service industry increases. Moreover, high-school 
dropout rates are found to be significantly associated with a higher rate of underemployment 
(Nord, 1989:417). 
 
Overall, the determinants of time-related underemployment, across the literature, include gender, 
firm size, race, industry type, education, age, and union membership. The likelihood of 
becoming time-related underemployed is high for persons who work in smaller firms, those in 
elementary positions, temporary workers, female workers and workers below 20 years of age as 
well as those above 55 years. However, the risk of being in time-related underemployment is 
considerably smaller for managers, senior officials, professionals, and workers who belong to a 
union. Moreover, some of the key determinants of overeducation that are highlighted in the 
literature are experience, type of qualification, quality of education, and gender. In general, the 
probability of being overeducated is higher for science, humanities and arts graduates; graduates 
from institutions and programmes that are considered to be below-average quality; persons with 
less work experience; and women. On the contrary, professionals and managers as well as 
individuals who have a degree in engineering, education, business, architecture, and medicine 
have a lower chance of experiencing overeducation. 
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2.4.1.3 Duration of underemployment 
Rubb (2003) investigates whether overeducation is a short-run or a long-run phenomenon in the 
USA using panel data. It is reasonable to assume that overeducation is a short-run phenomenon 
for individuals according to the career mobility theory. However, Rubb (2003:392) concludes 
that the overeducation phenomenon is not solely short-run in nature because approximately 75 
percent of workers who are overeducated in a year particular year will remain overeducated in 
the following year. For a large number of individuals, overeducation is not a transitory 
phenomenon and this confirms that the career mobility theory is not completely valid (Caroleo 
and Pastore, 2013:10). 
 
Clark, Joubert and Maurel (2017) provide an analysis of the career dynamics of overeducated 
USA workers. More specifically, the study uses panel data to analyse the transitions into and out 
of overeducation. Clark et al. (2017:9) observe that the incidence of overeducation declines over 
the first 12 years of the respondents’ career by about 12 percentage points but it still remains 
significantly high for more than 10 years after entry into the labour market. Overeducation is 
fairly persistent at the individual level since about 66 percent of overeducated workers remain in 
overeducated employment after one year (Clark et al., 2017:3). Clark et al. (2017:12) also posit 
that the probability of exiting overeducation, after being overeducated for three years, drops from 
39 to 20 percent and further declines to 15 and 10 percent after five and 10 years, respectively. 
 
Baert et al. (2013: 123) examine whether young Belgian graduates, who accept jobs that require 
a lower level of education than what they have attained, either accelerate or delay the transition 
into jobs that adequately match their qualification. They find that overeducation at the start of a 
career retards the transition to an adequate job and may not be a stepping stone to an ideal job. 
 
Kiersztyn (2013) adopts a random effects logistic regression model to assess whether 
overeducation in Poland is a permanent or transient phenomenon using the Polish panel survey 
between 1988 and 2008. Kiersztyn (2013:89) concludes that Poland has a high persistence of 
overeducation. This is because more than 50 percent of overeducated workers remain in the 
overeducation spell for five years, and the overeducated are also about four times more likely to 
stay in that situation across two consecutive panel waves (Kiersztyn, 2013:89). 
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Meroni and Vera-Toscano (2017) investigate the persistence of overeducation among recent 
graduates in thirteen European countries to determine whether overeducation is a trap or a 
stepping stone using a dynamic treatment framework. The authors (2017:128) postulate that 
initial overeducation has no effect on the likelihood of having a job five years later. Regardless 
of the absence of employment effects, overeducation at the start of one’s career may not 
necessarily be a stepping stone to adequate employment. Meroni and Vera-Toscano (2017:128-
130) are of the view that overeducation is a permanent phenomenon because individuals who 
take up jobs in which they are overeducated have less likelihood of ending up in matched jobs 
later in their career. The authors also observe that overeducation is a trap, irrespective of whether 
the first job is permanent or a fixed-term contract, although the impact is greater for permanent 
workers. 
 
Acosta-Ballesteros, Osorno-del Rosal and Rodríguez-Rodríguez (2018) examine the impact of 
initial mismatch on workers’ future career in Spain using an extension of the recursive bivariate 
probit model. Acosta-Ballesteros et al. (2018:126) find that overeducation is a trap because being 
overeducated in the first job significantly increases the risk of being overeducated in a later job. 
Specifically, young workers who are mismatched in their first job are 40.2 percentage points 
more likely to be overeducated in a subsequent job relative to those who are well matched at the 
start of their career. Acosta-Ballesteros et al. (2018:133) also conclude that the fields of study 
that provide students with work-oriented skills are associated with a lower risk of initial 
overeducation, less overeducation perseverance, and a slighter likelihood of experiencing 
overeducation later. By decomposing the total impact of initial overeducation into pure effect 
and workers’ characteristics effect, Acosta-Ballesteros et al. (2018:129) observe that at least 61 
percent of the increase in the probability of current overeducation is due to the pure effect of 
initial overeducation. 
 
Dolton and Silles (2008:132) by assessing overeducation in the UK market find that graduates 
who are overeducated in their first job are more likely to experience overeducation in the future, 
by about 16 to 18 percentage points. On the contrary, Pecoraro (2013:17), based on data from the 
Swiss Household Panel Survey, postulates that about 50 percent of Swiss graduates who are 
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overeducated at the initial stages of their career achieve upward career mobility a few years after 
graduation by moving to appropriately matched jobs.  
 
Frei and Sausa-Posa (2012) analyse the persistence of subjective overqualification in Switzerland 
between 1999 and 2006 using panel data. Frei and Sausa-Posa (2012:1841) observe that 
overqualification is transitory for most individuals since over 60 percent of workers who are 
overqualified in a particular year move out of the overqualification phenomenon in the following 
year while approximately 90 percent escape overqualification after four years. Moreover, 42 
percent of overqualified workers move into adequately matched jobs in the subsequent period 
(Frei and Sausa-Posa, 2012:1841). Using a multinomial logit model to examine the transition 
between overqualification and adequate qualification, Frei and Sausa-Posa (2012:1842-1843) 
find that, for adequately qualified workers, a high level of education increases the risk of 
becoming overqualified in a subsequent period, whereas a low level of education and longer 
tenure of employment reduces this risk. In addition, regarding the probability of overqualified 
workers becoming adequately qualified a period later, only low education was found as a 
significant determinant in enhancing the likelihood of escaping the overqualification spell.  
 
Carroll and Tani (2013) examine the incidence and the earnings effects of overeducation among 
recent graduates in Australia using panel data as well as the job analysis method to measure 
overeducation. In analysing the transition into and out of overeducation between 2007 and 2010, 
Carroll and Tani (2013:213) find that a significant number of graduates who are overeducated in 
their first job become adequately matched three years later. For instance, 80 percent of male 
graduates (25 years and below) who were overeducated in 2007 became well-matched in 2010. 
This seems to suggest that the first job could be used as a stepping stone into appropriate 
employment. Conversely, 46 percent of male graduates over the age of 25 years who are 
overeducated in their first job remain mismatch three years later. Moreover, a small number of 
graduates who are initially adequately educated become overeducated three years later.  
 
In summary, most of the studies on the duration of underemployment (such as, Rubb, 2003; 
Dolton and Silles, 2008; Baert et al., 2013; Kiersztyn, 2013; Clark et al., 2017; Meroni and Vera-
Toscano, 2017; and Acosta-Ballesteros et al., 2018) conclude that overeducation is not a 
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transitory phenomenon as the career mobility theory postulates. According to these studies, 
overeducation may not be a stepping stone to an adequate job but a trap since most individual 
remain overeducated for a longer period. A few other studies (such as, Frei and Saussa-Posa, 
2012; Pecoraro, 2013; and Carrol and Tani, 2013), however, observe that overeducation at the 
start of a career serves as a stepping stone to appropriately matched jobs, which validates the 
career mobility theory. 
 
2.4.1.4 The impact of underemployment on earnings 
Across the literature, overeducation has been found to cause wage penalties. Cohn and Khan 
(1995) analyse the wage effects of overeducation in the USA using the Overeducation-Required 
education-Undereducation (ORU)15 earnings functions specified by Verdugo and Verdugo (1989) 
and Sicherman (1991). Cohn and Khan (1995:72) stipulate that although the returns to schooling 
are positive for overeducated workers, the returns are lower relative to those of workers with the 
required education. Likewise, Büchel and Mertens (2000:15) argue that although overeducated 
workers in Germany may be expected to have better career opportunities, it does not translate 
into higher rates of wage growth. Using earnings as an indicator, Büchel and Mertens (2000:18) 
find that German overeducated workers have worse career prospects than their adequately 
employed counterparts. 
 
Hartog (2000) uses the ORU earnings function to investigate the consequences of overeducation 
on individual earnings in five countries, namely, Spain, Netherlands, Portugal, USA and UK. 
Hartog (2000:135) concludes that the returns to overeducation are positive. However, the returns 
received by the overeducated worker are relatively smaller than that of the worker with an 
adequate education. The returns to required education are typically about two times greater than 
the returns to overeducation. Hartog (2000:135) further accentuates that these findings are not 
sensitive to the measure of overeducation because all the three measurements of overeducation 
that were used produced identical results for Portugal and USA. Korpi and Tåhlin (2009) also 
use the ORU model to examine the impact of educational mismatch on wages and wage growth 
in Sweden. In 2000, approximately 35 percent of all workers had a level of schooling at least two 
years in excess of their job requirements (Korpi and Tåhlin, 2009:184). On average, the 
                                                          
15 To be explained in detail in Chapter Three. 
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overeducated are penalised early in their career by receiving an inferior rate of returns to 
education from which they are unlikely to recover from (Korpi and Tåhlin, 2009:192). 
 
Dolton and Silles (2008) investigate the impact of overeducation on the earnings of graduates in 
UK. After using instrumental variables to control for measurement errors in the wage equation, it 
is estimated that overeducation reduces earnings by 35 to 40 percent (Dolton and Silles, 
2008:138). However, overeducated graduates may still earn more than what they would have 
earned if they had not acquired their qualification (Dolton and Silles, 2008:138). 
 
Cutillo and Di Pietro (2006) investigate the impact of overeducation on the earnings of Italian 
graduates using a double selection approach which is based on individuals’ decision to work and 
their choice of occupation. By employing a bivariate probit selectivity model, Cutillo and Di 
Pietro (2006:144) control for individuals’ decision to work as well as their choice of accepting to 
be in positions for which they are overeducated. The findings confirm that overeducated workers 
receive lower earnings relative to their appropriately educated peers. The wage penalty for 
overeducated workers ranges from 37.8 to 39.6 percent (Cutillo and Di Pietro, 2006:163). The 
authors further observe that the wage differential between overeducated and appropriately 
educated workers that is obtained from the double sensitivity approach is significantly higher 
than the estimates from the OLS approach. The reason for this observation is that the OLS 
method is biased by the endogeneity of overeducation. 
 
Brynin and Longhi (2009) examine whether overeducation is a major or a minor mismatch in 
Britain, Norway, Italy and Germany using a modified Mincerian wage function16 as well as an 
ORU specification. The overqualified worker receives a wage premium when compared to others 
who are adequately employed in the same job but suffer a wage penalty relative to appropriately 
placed workers with the same qualification (Brynin and Longhi, 2009:114). 
 
Cohn and Ng (2000) examine the incidence and wage effects of over-schooling in Hong Kong 
using both the Mincerian wage equation and the ORU specification by Sicherman (1991). The 
                                                          
16 The authors consider qualification attained rather than the years of education in the formulation of the earnings 
function. Overeducation is calculated from a direct comparison of qualifications held and required, at all appropriate 
educational levels. 
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authors, however, do not consider the issue of possible sample-selection bias in their wage 
equations. The rate of return to over-schooling is positive but lower than the rate of return to 
adequate education (Cohn and Ng, 2000:166). The authors also argue that the wages of 
overeducated workers are substantially lower than the wages they would have earned if they 
were employed in a job that adequately matches their level of education. However, the wage 
penalty of overeducation declines for both males and females as labour market experience 
increases (Cohn and Ng, 2000:166). 
 
Daly et al. (2000) examine the premia and penalties that are associated with surplus and deficit 
education respectively based on evidence from the USA and Germany. Daly et al. (2000:174) 
claim that experience and completed education have a significantly positive impact on earnings 
in Germany as well as in the USA. Using an ORU wage function, Daly et al. (2000:174) find that 
both surplus and adequate education have a significant positive effect on earnings. However, the 
reward to surplus education is lower than the reward to adequate education for both genders in 
the two countries. 
 
Vahey (2000) analyses the returns to educational mismatch in Canada using the ORU model and 
the subjective self-assessment method to measure overeducation. Vahey (2000:226) argues that 
the returns to educational mismatch are sensitive to both gender and the educational 
requirements of the job. For jobs that require a Bachelor’s degree, there is an evidence of 
positive returns to overschooling for male workers. For the other required levels of education, the 
relationship is insignificant (Vahey, 2000:226). Moreover, Vahey (2000:226) finds that the 
impact of overeducation on earnings is insignificant for women. A possible explanation for the 
observed disparity in the returns to overeducation across gender is the fact that women are more 
susceptible to geographical constraints in their job search due to family considerations. 
 
Montt (2017) estimates wage regressions for each of the 23 countries involved in his study to 
analyse the wage penalties associated with field-of-study mismatch and overqualification. Montt 
(2017:10) finds that the wage penalty associated with field-of-study mismatch is higher when 
workers are also overqualified. On average, respondents from all countries earn 25 percent less 
relative to their well-matched peers when they are both field-of-study mismatched and 
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overqualified (Montt, 2017:10). Moreover, in countries such as Austria, Germany, Canada, the 
Netherlands, Belgium and Estonia, the wage penalty for field-mismatched workers only exist 
among those who are overqualified. In most of the participating countries, workers who are 
mismatched in terms of field-of-study but well-qualified in their jobs do not experience a 
statistically significant wage penalty (Montt, 2017:11). This suggests that field-of-study 
mismatch need not be considered negative per se, if it not accompanied by overqualification. 
 
Clark et al. (2017) use panel data to estimate augmented wage regressions for the purpose of 
examining whether initial overeducation is associated with lower earnings later in one’s career in 
the USA. The authors find that there is a negative association between wages and overeducation 
at the beginning of one’s career, and the effect appears very persistent over time among those 
with 14 and 16 years of completed education. Moreover, staying in an overeducated employment 
for longer periods is correlated with lower current and future wages. The authors (Clark et al., 
2017:24) also observe that the estimated wage penalty associated with past overeducation spells 
does not diminish after correcting for possible unobserved ability bias. These results point to the 
existence of scarring effects from past overeducation. 
 
Lass and Wooden (2017) use panel data for Australia to estimate the wage differential between 
workers in temporary jobs and those employed permanently by adopting a quantile regression 
framework. Lass and Wooden (2017:16) find that among casual employees, there is a wage 
penalty at the very bottom of the wage distribution, but towards the top of the distribution, a 
wage premium develops. Compared to casual workers, temporary agency workers appear to be 
in a better wage situation. The authors also observe that while agency workers at the bottom of 
the distribution do not receive a wage penalty, those at the top receive a wage premium that is 
more pronounced than that for casual workers. Casual and temporary employees receive a 
modest wage premium because the Australian Industrial Law requires that casual workers should 
be given additional payment on top of their regular wage rate to compensate for the absence of 
other entitlements that are available to non-casual employees (Lass and Wooden, 2017:2). The 
results show that fixed-term contract workers, on the contrary, receive wages that are very 
similar to permanent workers throughout the wage distribution (Lass and Wooden, 2017:16). 
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Guironnet (2008) studies the impact of surplus schooling on earnings in France. The author 
measures surplus schooling using stochastic production frontiers (SPF) approach where 
overeducation is measured by means of efficiency score between schooling and earnings. Using 
the modified earnings function, Guironnet (2008:20) observes that the wage penalty associated 
with overeducation is slightly lower when compared with the estimates from traditional measures 
of overeducation, such as job analysis and statistical methods. 
 
Dockery and Miller (2012) use the 2006 population census data as well as the Household, 
Income and Labour Dynamics in Australia (HILDA) survey data to examine educational 
mismatch and credentialism17 in the Australian labour market by adopting the ORU model. 
Dockery and Miller (2012:40) find that the returns to education are ten percent for workers with 
the required level of education, five percent for overeducated workers, and minus six percent for 
those who are undereducated. The authors argue that much of the disparity between the returns 
for adequately matched workers and those who are either overeducated or undereducated may 
not be due to educational mismatch per se but can be attributed to fixed individual effects. 
 
The studies discussed above fail to account for unobservable difference among workers as 
emphasised by the heterogeneous skill theory. Tsai (2010:606) argues that the failure to 
adequately control for productivity differences in previous studies may account for the 
significantly high wage penalties associated with overeducation. As emphasised by Leuven and 
Osterbeek (2011:18), overeducation and ability are negatively correlated. Workers with lower 
abilities are more likely to be overeducated because their likelihood of finding a job that 
adequately matches their level of education is relatively lower (Tsai, 2010:606). This gives 
credence to Sicherman’s (1991) assertion that the lack of other components of human capital, 
such as experience, lower ability and on-the-job training may account for the high incidence of 
overeducation. Tsai (2010:607) argues that individual-specific factors, such as ability, determine 
the pay difference between well-matched and mismatched workers. 
 
                                                          
17 Credentialism is regarded as the increase in education standard for specific jobs over time, and such increase may 
not be necessary for the effective achievement of the tasks related to those jobs (Dockery and Miller, 2012:8). 
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Pecoraro (2013:2) states that most existing studies have depended on cross-sectional evidence in 
the estimation of the wage effects of overeducation and have therefore neglected that 
overeducation and unobserved ability may be correlated. McGuinness (2006:391) claims that 
overeducated workers may be less able compared to appropriately matched workers, thus the 
lower wages they receive may be a reflection of lower ability. Therefore, the omission of 
unobserved ability overstates the associated wage penalty of overeducation (Bauer, 2002; 
Chevalier, 2003; Frenette, 2004; Verhaest and Omey, 2009; and Tsai, 2010). Overeducation may 
not always imply skills mismatch because of the possibility that some overeducated may have a 
lower level of skills. 
 
Tsai (2010:607) uses longitudinal data to assess how time-invariant productivity difference can 
bias the estimated wage effect of overeducation in the USA. Tsai uses three estimation 
techniques, namely OLS, random effects and fixed effects models. For both the mean and mode 
measures, the OLS results show that overeducated workers earn significantly less compared to 
those who have the required level of education. The estimated wage differentials are about four 
percent and two percent for each year of surplus education for the mean and mode measures 
respectively (Tsai, 2010:610). The fixed effects estimates give credence to the argument that 
individual heterogeneity plays a crucial role in the context of overeducation. Tsai (2010:611) 
observes that the magnitude as well as the significance of the impact of overeducation on 
earnings becomes smaller. The magnitude declines from four percent to less than one percent. 
Tsai (2010:613) therefore states that when individual heterogeneity is controlled for, the cost of 
overeducation is nearly zero since overeducated workers earn almost the same amount as their 
adequately employed counterparts. Tsai (2010:611) argues that the wage penalty attributed to 
overeducation is simply a reflection of empirical misspecification. 
 
Pecoraro (2013) analyses the incidence and the wage effects of educational mismatch among 
graduates in Switzerland using an extended specification of the Mincerian wage equation. Using 
data from the Swiss Household Panel Survey, Pecoraro attempts to solve the problem of omitted 
ability bias which can be found in most of the literature on the wage effect of overeducation. The 
study however uses the self-assessment measurement of overeducation which is highly 
subjective. Pecoraro (2013:24) finds that perceived overeducation is associated with a significant 
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wage penalty. Overeducated graduates earn approximately 10 percent less than their adequately 
educated colleagues (Pecoraro, 2013:21). Moreover, graduates who are genuinely overeducated18 
are less rewarded compared to those who are apparently overeducated19 (Pecoraro, 2013:24). The 
results from the fixed effects model show that only genuinely overeducated graduates encounter 
a sizable wage loss. Genuinely overeducated graduates are faced with a wage penalty of 14.6 
percent (Pecoraro, 2013:21). This indicates that apparent overeducation is due to the lack of 
other unobserved aspects of the human capital endowment, such as innate ability. 
 
Caroleo and Pastore (2013) analyse the determinants and wage effects of educational mismatch 
among Italian graduates using a simplified variation of the ORU wage function by Verdugo and 
Verdugo (1989). Caroleo and Pastore (2013:13) indicate that the unconditional wage gap 
between the overeducated and the adequately educated worker ranges from 21 to 25 percent. 
After controlling for the level and the quality of human capital, the wage penalty significantly 
reduces by about 50 percent (Caroleo and Pastore, 2013:14). This is an indication that the 
productivity levels of some overeducated individuals may be lower than the average level. 
 
Bauer (2002) evaluates the wage effect of educational mismatch in Germany using a panel 
dataset for the period 1984-1998. The author adopts the Verdugo and Verdugo as well as the 
Duncan and Hoffman wages models. The results of the wage effects of educational mismatch 
using pooled OLS is similar the general conclusion across the literature; it is observed that 
compared to well-matched workers with the same level of education, overeducated workers earn 
less and undereducated workers get a wage premium. However, after controlling for unobserved 
heterogeneity using panel estimation techniques, Bauer (2002:228) finds that the wage 
differences between well-matched and mismatched workers reduces significantly, and totally 
disappears in most cases.  
 
Nieto and Ramos (2016) analyse whether the wage penalty of overeducated workers in Spain is 
explained by the individuals’ skills heterogeneity theory using the Mincer wage equation, ORU 
equation, as well as the Verdugo and Verdugo equation. Nieto and Ramos (2016:231) find that 
                                                          
18 Genuinely overeducated graduates are those with more skills than their job requires (Pecoraro, 2013:5). 
19 Apparently overeducated graduates are those who report that they are overeducated but have the level of skills that 
is just suitable for their job (Pecoraro, 2013:5). 
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although skill is an important determinant of wages, individuals’ skills heterogeneity does not 
completely explain the wage penalty of overeducated workers. The results show that skills 
variations among workers only account for 18 percent of the lower wage of overeducated 
workers relative to their well-matched counterparts (Nieto and Ramos, 2016:231). It should, 
however, be noted that this study only relies on numerical and literacy skills and fails to take into 
account cognitive skills, such as problem-solving skills, that may be pertinent at the workplace. 
 
There are very limited studies on the impact of educational mismatch in developing countries. 
Haddad and Habibi (2017) analyse the incidence of overeducation20 among graduates in Iran and 
its impact on earnings using Mincer earnings function. The results obtained from the earnings 
function regression show that overeducation does not lead to a higher wage for employees in the 
private sector due to the negative relationship that exists between the two variables (Haddad and 
Habibi, 2017:66). The opposite, however, occurs in the public sector. 
 
Finally, Bedir (2014) uses the 2012 Egyptian labour market panel survey data to assess the 
impact of educational mismatch on wages in Egypt by employing both the ORU specification 
and the Verdugo and Verdugo model. Bedir (2014:35) observes that there is a trade-off between 
overeducation and the years of experience because the incidence of overeducation declines as the 
years of experience increases. The results also indicated that the returns to education are positive 
but contrary to the findings in other studies, these returns are higher than the returns to adequate 
education (Bedir, 2014:40). 
 
In summary, a significant part of the literature on the impact of educational mismatch on 
earnings is suggestive of the fact that there is a wage penalty associated with overeducation (for 
example, Cohn and Khan, 1995; Hartog, 2000; Cohn and Ng, 2000; Büchel and Mertens, 2000; 
Cutillo and Di Pietro, 2006); Korpi and Tåhlin, 2009; Clark et al., 2017). Other studies (such as, 
Bauer, 2002; Tsai, 2010; Pecoraro, 2013; and Caroleo and Pastore, 2013) argue that when 
individual heterogeneity is taken into account, the wage penalty associated with overeducation 
reduces significantly. Badir (2014), on the other hand, observed that overeducated workers in 
Egypt receive a wage premium. 
                                                          
20 Overeducation is measured using the statistical method by adopting both mean-based and mode-based approaches. 
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2.4.1.5 Other empirical studies 
Wilkins (2007) uses probit regressions to empirically estimate whether time-related 
underemployment in Australia is accompanied by adverse outcomes in terms of job satisfaction 
and life satisfaction, which are usually associated with unemployment. Wilkins (2007:249) 
examines the differences and similarities between the underemployed and the unemployed using 
personal outcomes such as income quality of working life, and life satisfaction. According to 
Wilkins (2006:371), underemployment can affect workers in both part-time and full-time 
employment. The adverse effects of part-time underemployment, for both male and female 
workers based on the measure of subjective well-being, are not distinctively different from those 
associated with unemployment (Wilkins, 2007:264). Even though, conventionally, only part-time 
underemployed workers are likely to suffer adverse consequences, Wilkins (2007:264) posits 
that full-time underemployed male workers also reported adverse outcomes for income and life 
satisfaction. The author, however, does not attempt to identify the underlying economic 
processes determining the underemployment status. 
 
Godøy and Røed (2014) examine the impact of unemployment insurance benefits on the return-
to-work process in Norway using a competing risks model21 of unemployment duration. More 
specifically, the study analyses how taking up a part-time job while concurrently receiving 
unemployment insurance will impact on the duration and outcome of unemployment insurance 
spells using panel data. The authors find that the provision of partial benefits to part-time 
workers has a positive impact on the transition to regular employment but the hazard rate to bad 
jobs is greater than it is for good jobs. Moreover, being in part-time employment (time-related 
underemployment) while searching for another job reduces the time it takes to find full-time 
employment and the effects seem to be relatively larger for low-quality jobs (Godøy and Røed, 
2014:17). The transitions from part-time to full-time employment mainly occur within the first 
month of part-time work; this is an indication that employers may use a brief period of part-time 
employment as a screening device when recruiting. The authors conclude that unemployment 
                                                          
21 A competing risks model is used to analyse unemployment durations in economics (Van den Berg, 2005:2). It is 
used to examine how an unemployed individual faces the possibility to exit from unemployment to one of several 
possible states. For example, the model can be used to analyse the transition from unemployment into either high-
quality employment, low-quality work or partial employment. 
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insurance systems should incorporate time-related underemployed job seekers since it reduces 
the duration of unemployment. 
 
Kyyrä (2010) examines the role of partial unemployment benefits and its impact on the transition 
to regular employment in the context of the Finnish labour market using a timing-of-event 
model22. It is argued that subsidising part-time and short-term jobs act as a stepping stone 
towards regular and more stable employment. Subsidised short-term employment has a positive 
effect on the hazard rate to regular employment for both men and women during and after the 
spell of partial benefits (Kyyrä 2010: 924). The author also finds that both the instant and 
delayed effects of subsidised short-term contracts are significantly strong. The strong instant 
effect is consistent with the notion that employers use temporary employment as a screening 
device. Compared to subsidised short-term employment, subsidised part-time jobs are less 
effective in enhancing the chances of finding full-time work. In addition, while the results are not 
statistically significant for women, subsidised part-time jobs have a positive long-run effect on 
men, regarding the transition to full-time employment (Kyyrä 2010: 929). 
 
2.4.2 Local studies 
Despite the prevalence of underemployment in South Africa, relatively little empirical and policy 
attention has been devoted to this phenomenon. This section reviews the rare local studies on 
underemployment. First, even though Altman (2003) mainly analyses whether South Africa 
experienced jobless or job-creating growth between 1994 and 2001 using the OHS and LFS 
datasets, she also briefly examines underemployment by assuming the underemployed as 
workers in the informal sector, domestic services and subsistence agriculture. Altman (2003:9) 
states that the prevalence of underemployment can be used to measure the quality of work 
because the underemployed usually desire to work longer hours and have enhanced contract 
flexibility with improved remuneration and benefits. The proportion of workers who are 
underemployed according to this approach increases from 14 to 21 percent between 1994 and 
2001 (Altman, 2003:17). 
 
                                                          
22 It is a causal multivariate model which is used to analyse how an event at a point in time affects the duration of a 
certain variable of interest (Abbring and Van den Berg, 2003:1491). For example, such a model can be used to 
examine the effect of training on unemployment duration or the effect of promotion on tenure. 
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Moleke (2005) conducts a primary survey on the employment experience of 2 672 graduates who 
obtained their qualifications at South African universities between 1990 and 1998. 
Underemployment is measured using the overeducation approach. The findings indicate that 33.3 
percent of graduates are in jobs that require lower-level ability; out of these people, 42.7 percent 
come from the Humanities and Arts faculty while the Economic and Management Sciences as 
well as Natural Sciences Faculties contribute 39.4 and 36.5 percent respectively (Moleke, 
2005:7). Moleke (2005:8) also finds that graduates from these three study fields are most likely 
to be skills-related underemployed because they are not necessarily trained for a profession or a 
specific career. The results, however, show that underemployment is a short-term phenomenon 
since most of the respondents who were initially underemployed in their first jobs changed jobs 
to move to higher-level positions. Most of the graduates experiencing upward career mobility 
come from the abovementioned three study fields. Precisely, 35 percent of those who indicate 
that they have moved to a higher-level position are graduates from Economics and Management 
Sciences while 23 percent come from Humanities and Arts (Moleke, 2005:21). 
 
Altman and Potgieter-Gqubule (2009) analyse the status and policy challenges of the youth 
labour market in South Africa. Using the QLFS data for the third quarter of 2008, the authors 
(2009:28) find that the individuals who are more likely to be time-related underemployed are 
women, Africans, and youth workers aged 15-24 years. KwaZulu-Natal is the province with the 
highest proportion of time-based underemployed, but this share is the lowest in Gauteng. 
Moreover, the share of underutilised labour (which includes the time-related underemployed, 
unemployed and discouraged work seekers) is 23.7 percent in 2008. 
 
The descriptive statistics derived by Yu (2009:21), using 2008 QLFS data, shows that out of the 
approximately 4.5 percent of the employed in South Africa who are considered to be 
underemployed based on the time-related definition, 85 percent of them are Africans. Also, 
workers with higher formal educational attainments are less likely to be time-related 
underemployed compared to those with low levels of education or unskilled labour (Yu, 
2009:21). This study only focuses on descriptive statistics and does not make use of any 
econometric model estimation. 
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Mathebula (2013) conducts multivariate logistic regressions to analyse the determinants of time-
related underemployment using the 2012 QLFS data. He finds that the probability of 
experiencing this type of underemployment is relatively higher for the employed who live in 
urban areas, with low level of education and work in sectors such as community; social and 
personal services; insurance; financial intermediation; real estate; and business services 
(Mathebula, 2013:3). The author also finds that the likelihood of underemployment is 1.59 times 
higher for women relative to men. 
 
Niyimbanira (2016) carries out logistic regressions to examine time-related underemployment in 
the Bushbuckridge municipality in Mpumalanga based on a sample of nearly 22 000 individuals. 
The study uses data from a survey administered by the Provincial Department of Social 
Development. The results indicate that women aged younger than 30 years are relatively more 
likely to be underemployed (Niyimbanira, 2016:126). Niyimbanira (2016:127) also finds that the 
probability of becoming underemployed decreases as educational attainment improves. 
 
Beukes et al. (2016) conduct probit regressions using the 2008 and 2014 QLFS data to analyse 
the extent of time-related and skills-based underemployment (measured as the level of education 
which is more than one standard deviation above the mean in each broad occupation category). It 
is found that the incidence of underemployment is significantly higher for workers who are 
African females, reside in urban areas, employed in the informal and public sectors, and reside in 
the provinces of Gauteng, KwaZulu-Natal and Western Cape (Beukes et al., 2016:13-15). In a 
follow-up study, Beukes et al. (2017:41) claim that the rate of time-related underemployment 
ranges between 2.7 to 6.2 percent during the 1995-2016 period while the rate of overeducation, 
based on the statistical approach (one standard deviation above the mean), ranged between 6.5 
and 15.0 percent. Moreover, a greater number of underemployed workers are found in industries 
such as private households, community services, financial intermediation, manufacturing as well 
as wholesale and retail trade. The authors also conclude that workers coming from the Education, 
Training and Development; Business, Commerce and Management; Engineering and Health 
Care study fields are more susceptible to being underemployed. 
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Muller (2009) uses the 2001-2004 Labour Force Survey (LFS) data to investigate the wage 
differential between part-time and full-time female workers in South Africa adopting the OLS 
regression approach. She uses the ICLS recommended definition of time-related 
underemployment to measure involuntary part-time workers. The results indicate that, on 
average, female part-time workers tend to be older and have significantly lower levels of 
education than their full-time counterparts. Muller (2009:30) also observes that more than half of 
women who work fewer than 35 hours a week work in the informal sector. Expounding on wage 
differentials, Muller (2009:32) argues that the monthly wages of full-time workers are two times 
more than those for part-time workers, on average. Muller (2009:39) also finds that part-time 
female workers receive a wage premium, which is contrary to many other studies on the earning 
function of part-time work. However, after estimating an OLS regression for the separate 
samples of part-time and full-time female wage workers, the results indicate the presence of 
wage penalty for part-time workers. Likewise, the results of the Oaxaca-Blinder decomposition 
analysis point to a wage penalty of between three and five percent to part-time employment; 
however, there is a wage premium for part-time workers when an adjustment is made for the 
difference in endowments between part-time and full-time workers (Muller, 2009: 40-41). 
 
Finally, Schoeman, Botha and Blaauw (2010) analyses the role labour conflict plays in the 
persistence of macro underemployment in South Africa using a partial equilibrium analysis. 
Using the 2006 Blanchard and Phillipo (BP) as well as 1997 Caballero and Hammour (CH) 
models, Schoeman et al. (2010:286) find a positive and significant relationship between the 
capital/output ratio (used as a proxy variable for underemployment) and relational conflict as 
well as strike frequency. This signifies that the switch to capital is more likely to occur as the 
frequency of strike increases and this shift to capital-intensive technology leads to 
underemployment. That is, underemployment occurs when labour is replaced with capital due to 
the persistence of labour conflicts. It is also difficult to switch back to labour once capital-
intensive techniques have been adopted because of the fixed nature of capital (Schoeman et al., 
2010:286). Hence, structural underemployment may persist in the long run. This study does not 
consider underemployment at the micro-level. 
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In summary, local studies on underemployment remain scanty in depth and coverage. The few 
available studies indicate that underemployment mostly affects women, Africans, young workers, 
workers residing in urban areas, workers with low level of education, informal sector workers, 
public sector employees, and workers in Gauteng, KwaZulu-Natal and Western Cape. Moreover, 
overeducation is found to be a short-term phenomenon, and the likelihood of being overeducated 
is higher for graduates from Humanities, Economic and Management Sciences as well as Arts 
faculties. It must however be emphasised that most of the South African studies lack rigorous 
empirical analysis. The past studies have so far failed to address the wage effects of 
overeducation, the transitory or chronic nature of underemployment using panel data, and the 
incidence of income-based underemployment. 
 
2.5  Conclusion 
 
There is a consensus across the literature that it is inadequate to focus exclusively on the rate of 
unemployment as the measure of labour underutilisation. Apart from the underutilisation of 
available labour resources, underemployment is accompanied by adverse consequences for the 
affected workers. Underemployment therefore deserves greater attention as a major economic 
and social problem. Developing appropriate policies to tackle underemployment requires an 
understanding of the personal characteristics of the underemployed. 
 
Underemployment arises because wages will neither be solely dependent on the nature of the job 
(competition and the assignment models) nor on the investment in education and other human 
capital attributes (human capital model). While some studies question the adequacy of the human 
capital theory in explaining underemployment, others argue that the theory may still be 
consistent with the observed facts if overeducation proves to be a short-term phenomenon and /or 
dissipates when workers’ heterogeneity is controlled for. 
 
Globally, there are quite a number of studies examining the nature, extent, and the consequences 
of time-related underemployment and overeducation. In particular, the relationship between 
earnings and overeducation has been thoroughly researched while other studies have also 
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explored the dynamics of underemployment using panel data. Income-based underemployment, 
however, remains seriously under-researched.  
 
In South Africa, empirical research on underemployment is very limited. The few available local 
studies on underemployment have been mostly descriptive in nature and have not adequately 
examined the significant difference between the various groups of underemployed and the fully 
employed as well as the consequences of underemployment. It is also worth mentioning that 
there is no local empirical study on underemployment that uses panel data to ascertain whether 
underemployment is a short-term or a long-term phenomenon. Moreover, none of the past local 
empirical studies examined underemployment according to the income-based definition. 
 
Almost all the local studies, except Muller (2009), only focus on data for a specific quarter 
without pooling the data for a number of quarters together for a more comprehensive analysis. In 
addition, apart from Muller who analysed the wage gap between part-time and full-time female 
workers, there have been no other studies assessing the wage effects of underemployment. 
Furthermore, there are no local studies that investigate whether underemployment is a transitory 
or chronic phenomenon. This study therefore aims to address the above identified gaps in the 
literature and expand on the research of the underemployment phenomenon in South Africa. 
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CHAPTER THREE: METHODOLOGY AND DATA 
 
3.1  Introduction 
 
This chapter provides some context, in terms of the measurement of underemployment, the 
sources of data and empirical models, for the three empirical chapters that follow. The data for 
the study comes from numerous household-level surveys that are representative of the entire 
nation. Regarding the first research objective, the study carries out comprehensive descriptive 
and econometric analysis, where tables and graphs are constructed from the available labour 
force survey data to determine the nature and extent of underemployment and analyse the 
demographic profile of the underemployed. Probit regressions and multinomial logit models are 
also estimated to ascertain the likelihood of a worker being underemployed. The labour market 
segmentation theory’s preposition that underemployment is prevalent in the secondary (informal 
sector) will be tested. 
 
For the second and third objectives of the study, other multivariate approaches are adopted. In 
particular, the study makes use of the earning function (or wage effect model) to evaluate the 
second objective, whereas probit model and random effects probit model are adopted to assess 
the third objective. By estimating a wage effect model for the purpose of addressing the second 
research objective, the earnings of the underemployed (with particular focus on those under the 
overeducation approach) can be contrasted with that of individuals who are fully employed. 
Therefore, this helps determine how the earnings of the underemployed are significantly deferent 
from that of the fully employed. The validity of the human capital theory, the job competition 
theory and the assignment theory will be tested. For the third research objective, numerous 
descriptive statistics and panel data regressions are conducted to examine the duration of 
underemployment, with specific focus on the income-based underemployed and overeducation. 
It will be assessed whether overeducation is transitory as the career mobility theory and the 
matching theory suggest or whether initial overeducation has a scarring effect on workers career 
prospects in the future as predicted by the signalling theory. 
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3.2  Measurement of underemployment 
 
This study examines underemployment in South Africa based on the two main types of 
underemployment, namely time-related underemployment and the inadequate employment 
situations, discussed in Chapter Two. The two sub-categories of inadequate employment 
situations, which are skills-related and income-related underemployment, will both be considered 
in this study. It must be emphasised that time-related underemployment was only adequately 
defined by Stats SA in 2008 following the introduction of the QLFSs. 
 
For time-related underemployment, the Stats SA definition, which is based on the three key 
criteria in the QLFS previously discussed in section 2.2.1, is adopted. The three key questions 
were also asked in the Labour Force Surveys (LFSs), albeit the question pertaining to the third 
criterion was framed slightly different between the LFSs and QLFSs. It is therefore possible to 
derive time-related underemployment the 2000-2007 LFS data. In the 1995-1999 October 
Household Surveys (OHSs), respondents were asked: (1) how many hours they actually worked 
during the reference week; and (2) whether they would like to work more hours. Between 1995 
and 1998, respondents were only allowed to answer the second question if they worked less than 
35 hours23 during the last seven days. The question on the third criterion (being able to start an 
extra work) was not asked in the OHSs. Thus, time-related underemployment can only be 
derived from the first two criteria, which makes it equivalent to the ILO definition. The reluctant 
omission of the third criterion in the OHSs may have slightly over-estimated the 1995-1999 
time-related underemployment. 
 
Regarding skills-related underemployment, this study uses the two objective approaches 
discussed in Chapter Two, namely, the job analysis method and the realised matches method. 
Information on occupation and educational qualification of the employed is available in all 
labour force surveys conducted from 1995 to date. The information on workers’ actual 
qualification is therefore compared with the educational requirements of their jobs to derive the 
number of workers who are underemployed. The information on the educational requirements of 
                                                          
23 Alternatively, the 40 hours threshold, as outlined in the Basics Conditions of Employment Act (BCEA), will be 
used for comparative analysis. 
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each broad occupation classification (shown in Table A10) is obtainable from the South African 
Standard Classification of Occupations (SASCO).  
 
A drawback of the job analysis method in the context of South Africa is that the required 
qualifications in each occupation has not be revised or updated over the years despite the 
increase in the educational attainments of the general population over the years. Therefore, the 
empirical estimations of this study will be based on the realised matches method. In relation to 
the realised matches approach, the study adopts both the mean and mode methods with more 
focus on the former. It must be emphasised that it is not possible to use the self-assessment 
method because there is currently no national survey that subjectively ask respondents to state 
whether they are underemployed or perceive themselves to be underemployed. 
 
The number of people who are income-related underemployed is derived using an objective 
approach where an individual’s earnings is compared with a predetermine threshold of income 
deemed adequate. This study follows an approach similar to the one adopted by Findeis et al. 
(2009:11) to determine the income threshold, that is, less than 125 percent of the individual 
poverty threshold. The income threshold adopted in this study is calculated using the 2010/2011 
Income and Expenditure Survey (IES). Using December 2016 as the based month, the monthly 
lower bound poverty line per capita equals R689.00, whereas R861.25 represents 125 percent of 
the individual poverty line. The second income-based approach involves the use of panel data, 
where a person is defined as underemployed if he earns 20 percent less than the previous period. 
 
3.3  Data 
 
This study uses cross-sectional data for the period between 1995 and 2016 as well as panel data 
from 2008 to 2015. The sources of the cross-sectional data are the 1995-1999 OHS, 2000-2007 
LFSs and 2008-2016 QLFSs, conducted by Statistics South Africa (Stats SA). These surveys 
contain extensive information relating to individual employment status and earnings. The panel 
data, on the other hand, consists of the first four available waves of the National Income 
Dynamics Study (NIDS), conducted by the Southern African Labour and Development Research 
Unit (SALDRU), based at the University of Cape Town. 
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The OHS, which was introduced in 1993, was designed to collect comprehensive information on 
labour force participation, the work activities and earnings of employed in both the formal and 
informal sectors. The survey was conducted annually until 1999, before it was replaced with the 
biannual LFS in 2000. The sample size of most of the OHSs was approximately 30 000 
households in 3 000 clusters. Muller (2009:7) emphasises that the 1993 OHS is not compatible 
with subsequent OHSs because it omitted the Transkei-Bophuthatswana-Venda-Ciskei (TBVC) 
states from its sample. In addition, the sampling techniques in 1993 and 1994 were also very 
different from those used in successive OHSs so the two former surveys are not analysed in this 
study. 
 
The first biannual LFS took place in March 2000 while the last one took place in September 
2007. The LFSs have sample size between 26 000 and 29 000 households (Yu, 2009:4). Stats SA 
introduced the QLFSs in 2008 to replace the biannual LFSs. The household-level sample size of 
the QLFS is between 26 000 and 27 000 (Yu, 2009:4). The revisions that have been made over 
the years in the three categories of surveys make comparability of data across the different 
datasets difficult (Muller, 2009:7; Yu, 2009:4). 
 
The NIDS dataset, which is used in Chapter Six of this study, is a nationally representative South 
African panel data that tracks respondents over time. NIDS data contains information on 
education, labour market and income. As a result, it can be used to analyse overeducation and 
income-based underemployment in South Africa. It must be emphasised that the NIDS dataset 
does not contain the relevant information to examine time-based underemployment. At the time 
of writing, four waves of NIDS were available. The first wave of NIDS was conducted in 2008, 
the second in 2010/2011, the third in 2012, and the fourth in 2014/2015. Wave 1 consisted of 
7 296 households and 28 226 individuals, wave 2 was made up of 9 127 households and 34 085 
individuals, wave 3 comprised of 10 219 households and 37 397 individuals, and wave 4 
included 11 895 households and 42 337 individuals (Chinhema, Brophy, Brown, Leibbrandt, 
Mlatsheni, and Woolard, 2016:6). The first four waves of NIDS are used to examine the 
transition into or out of underemployment to determine whether it is transient or persistent. 
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Finally, it is worth noting that total labour income in the NIDS dataset is made up of the sum of 
nine different possible sources of income. This is because NIDS takes into consideration the 
possibility that certain individuals may have multiple sources of labour income. Total labour 
income is categorised into primary and secondary jobs; casual work; self-employment; 13th 
cheque; profit share; extra payment on a piece-rate basis; other bonuses from the primary job; 
other sources; and helping a friend with their business. 
 
3.4  Empirical models 
 
This section discusses the empirical models that are adopted in Chapters Four, Five and Six to 
answer the three main research questions of the study. 
 
3.4.1 Incidence and likelihood of underemployment 
This section discusses the models that are used to analyse the likelihood of underemployment in 
relation to the first research objective. The notion that underemployment exist in the informal 
sector according to the labour market segmentation theory will be tested. The two models of 
interest are probit and multinomial logistic models. 
 
A probit model is used to ascertain the relative impact that various factors have on 
underemployment likelihood compared to other employed individuals.  A probit model is used to 
estimate parameters when a dichotomous dependent variable is regressed on one or more 
continuous or categorical variables (Seagraves, 2012:42). Probit regression models are useful 
when modelling binary outcomes and predicting the probability of an event (Cam, 2014:11). A 
number of studies in underemployment (including, Wilkins, 2006 and Muller, 2009, Beukes et 
al., 2016) adopted probit models. A probit model is preferred to the alternative, which is logit 
model, because it assumes that the error terms are normally distributed (Bolduc, 1999:64). 
Following Seagraves (2012) and Muller (2009), the probit model will be estimated as: 
Pr(𝑌𝑖 = 1|𝑋𝑖) = ∅(𝑋𝑖𝛽),                         (1) 
 
𝑌𝑖, the dependent variable, is a binary categorical variable which takes the value of one if the 
individual is underemployed and zero if the individual is not underemployed. 𝑋𝑖 is a vector of 
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explanatory variables including age, gender, occupation type, educational attainment, etc. 𝛽 is a 
vector of parameters and ∅ is the standard cumulative normal distribution.  
 
Hassan, Zhiyu and Mahani (2016:1) explain that multinomial logit models are the multiclass 
extension of binary logistic models. The model was proposed by Luce (1959) to analyse the 
theory of psychological choice behaviour. The econometric analysis of the model has been 
investigated by McFadden (1973) as well as Nerlove and Press (1973). A multinomial logit 
model is used to examine the relationships between a polytomous response variable and a set of 
explanatory variables (So and Kuhfeld, 1995:665). The response variable can either have an 
ordered (ordinal) of unordered (nominal) structure. Davidson and Mackinnon (2004:460) as well 
as Williams (2017:1) stipulate that multinomial logit models are widely used in applied research 
to deal with unordered responses. 
 
Suppose there are M categories in a dependent variable, with one of them being chosen as the 
reference category. The probability of membership in other categories is then compared to the 
probability of membership in reference group. A calculation of (M-1) equations for each 
category relative to the reference category is required to describe the relationship between the 
dependent variable and the independent variables (Williams, 2017:1). Therefore, for each 
category, there will be (M-1) predicted log odds relative to the reference group. Where the first 
category is picked as the reference, then for m = 2, …, M, the logistic model can be expressed as: 
𝐼𝑛
Pr⁡(𝑌𝑖 = 𝑚)
Pr⁡(𝑌𝑖 = 1)
= 𝛼𝑚 +∑ 𝛽𝑚𝑘
𝑘
𝑘−1
𝑋𝑖𝑘 = 𝑍𝑚𝑖 ⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡(2) 
Where Xi is a vector of variables and βm is a vector of parameters. 
 
When there are more than two categories, each of the (M-1) log odds needs to be exponentiated. 
Thus, the expression for m = 2, …, M can be written as: 
Pr(𝑌𝑖 = 𝑚) =
exp⁡(𝑍𝑚𝑖)
1 + ∑ exp⁡(𝑍ℎ𝑖)
𝑀
ℎ=2
⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡(3) 
 
In multinomial logit models, the errors are assumed to be independently and identically 
distributed with the extreme value distribution (McFadden, 1977:6). Another important structural 
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property of this model, known as independence of irrelevant alternatives, is that the relative odds 
for any two alternatives are not dependent on the attributes or the availability of any other 
alternative (Hausman and McFadden, 1984:1221). In other words, for any two responses, ɭ and j, 
the ratio of the probabilities does not depend on other alternative but depends solely on the 
explanatory variables (Wtɭ and Wtj) and the parameters (βɭ and βj) associated with those two 
responses as indicated by the expression below: 
Pr⁡(𝑌𝑡 = ɭ) =
exp⁡(𝑊𝑡ɭ𝛽
ɭ)
exp⁡(𝑊𝑡𝑗𝛽𝑗)
                      (4) 
 
3.4.2 Impact of underemployment on earnings 
As discussed in Chapter Two, the human capital theory suggests that each additional year of 
schooling is compensated with higher returns to education. However, some individuals may not 
be able to receive the full returns to their human capital investment due to underemployment. 
According to Sicherman and Galor (1990:171) a certain level of human capital (Hs) is acquired 
by an individual who goes through the educational system for a number of years (ts).  
Thus, 𝐻𝑠 = 𝐻𝑠(𝑡, 𝑎)            (5) 
 
That is, the level of human capital is an increasing function of the individual’s ability (a) and 
years of education (t). Schooling, on the job training, medical care and vitamin consumption are 
some of the many ways to invest in human capital (Becker, 1962: 9).  
 
Mincer (1974) designed a model that explains the relationship between earnings and education. 
The Mincer wage equation is derived from the human capital theory which implies that supply-
side characteristics are the sole determinants of the returns to education (Bedir, 2014:26). 
Therefore, within the Mincer framework, wage is assumed to be dependent on education and 
experience. In the Mincerian model, log of wages is expressed as a function of linear term of 
schooling and both linear and quadratic terms of experience (Bhatti, 2012:20). Following 
Heckman, Lochner, and Todd (2005:8) as well as Bhatti (2012:20), the Mincerian wage function 
can be expressed as: 
𝐼𝑛𝑊𝑡 = 𝛽0 + 𝛽1(𝑆𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔)𝑡 + 𝛽2(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒)𝑡 + 𝛽3(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒)𝑡
2 + 𝜀𝑡, (6) 
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Where 𝐼𝑛𝑊𝑡  represents log of wages and 𝜀𝑡  is the error terms. 𝛽1  constitutes the returns to 
schooling while 𝛽2 and 𝛽3 are the returns to experience. 
 
Earnings: The log of earnings is the dependent variable in the Mincerian model and is defined as 
an individual’s total income at a given period. According to the human capital theory, earnings 
are supposed to be positively related to the number of years of education and experience. 
 
Education: This is an independent variable in the Mincerian model and is measured as the years 
of formal schooling. According to the human capital theory, additional years of education entail 
a cost which is captured by forgone earnings. The decision to acquire more education is based on 
the expected future returns to education. 
 
Experience: Experience is another independent variable, which captures post-school investment 
in human capital. It entails post-school skill acquisition such as on-the-job training. The 
quadratic term in experience is meant to allow for the possible decline in post-schooling human 
capital acquisition. 
 
Across the literature, the wage effect of overeducation is assessed using two main modified 
specifications of the semi-log Mincer wage model. The first specification, generally referred to 
as ORU, is attributed to Duncan and Hoffman24  (1981). In this model, years of completed 
education (𝑆) is decomposed into three components, namely, required schooling (Sr), surplus 
schooling (𝑆𝑜) and deficit schooling (𝑆𝑢). The model is expressed as: 
𝐼𝑛𝑊𝑖 = 𝑋𝑖𝛿 + 𝛾1𝑆𝑖
𝑟 + 𝛾2𝑆𝑖
𝑜 + 𝛾3𝑆𝑖
𝑢 + 𝑒𝑖   (7) 
𝑆𝑜 = 𝑆 − 𝑆𝑟 ,⁡⁡⁡𝑆 > 𝑆𝑟⁡{0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒} 
𝑆𝑢 = 𝑆𝑟 − 𝑆,⁡⁡⁡𝑆 < 𝑆𝑟⁡{0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒} 
 
Where 𝐼𝑛𝑊𝑖  is the natural log of hourly wages of the worker, 𝑋𝑖  is a vector of variables 
(excluding education) relating to the worker’s characteristics, 𝛿 is a vector of coefficients, and 𝑒𝑖 
is a random error term. 𝑆𝑖
𝑟 represents the required years of schooling within an occupation (this is 
the mean years of education for the worker’s occupation), 𝑆𝑖
𝑜 is the years of surplus schooling 
                                                          
24 This is referred to as the D&H model for the rest of the study. 
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(this is the number of years of a worker’s education is in excess of the required schooling for 
his/her occupation), and 𝑆𝑖
𝑢  is the measure of underschooling (this is the number of years a 
worker’s education is below the required schooling for his/her occupation). Thus, the total years 
of education have been decomposed into three variables. That is, 𝑆𝑖 = 𝑆𝑖
𝑟 + 𝑆𝑖
𝑜 − 𝑆𝑖
𝑢. Moreover, 
𝛾1, 𝛾2 and 𝛾3 are the rates of return to required education, over- and undereducation respectively. 
𝛾2 is the returns to an additional year of overeducation, relative to co-workers who have the 
required level of education while 𝛾3 is the loss of earnings due to a year of education below the 
educational requirement, relative to co-workers who are adequately matched (Kiker, Santos, and 
De Oliveira 1997:118). It is therefore suggested that 𝛾1 >⁡𝛾2 > 0 and 𝛾3 < 0. It is expected that 
𝛾2 <⁡𝛾1 because overeducated workers receive lower returns relative to workers who have the 
required years of education for their occupation. In other words, the returns to an additional year 
of required education is higher than the returns to an extra year of education beyond the required 
level. Alternatively, there is a loss of earnings associated with an additional year of deficit 
schooling.  
 
Several past empirical studies (including Duncan and Hoffman, 1981; Rumberger, 1987; 
Sicherman, 1991; Cohn and Khan, 1995; Kiker et al., 1997; Daly et al., 2000; Bauer, 2002; Rubb, 
2003; and Leuven and Oosterbeek 2011) have adopted this model. The ORU is preferred because 
it enables one to compare the earnings of an underemployed individual with that of their well-
matched counterparts. One is therefore able to estimate how significantly different the income of 
mismatched workers is from that of adequately educated individuals.  
 
The validity of the human capital theory can be tested using the Duncan and Hoffman 
specification by imposing equal returns to all disaggregated forms of attained education. That is, 
𝛾1 =⁡𝛾2 = 𝛾3. Likewise, since the job competition model assumes that only required education 
affects wages, its validity can be tested by checking whether the returns to overeducation and the 
returns to undereducation are not significantly different from zero. That is, ⁡𝛾2 = 𝛾3 = 0.⁡One 
plausible scenario takes place when the returns to required education are significant but the 
coefficients of overeducation and undereducation are insignificant. Moreover, one can impose 
the restriction that 𝛾1 ≠⁡𝛾2 ≠ 𝛾3 to test the assignment theory since the theory assumes that 
wages are not entirely determined by the requirements of the job. 
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There is another empirical specification of the wage function known as the Verdugo and 
Verdugo25 (1989) model. It is specified as: 
𝐼𝑛𝑊𝑖 = 𝑋𝑖𝛿 + 𝛽1𝐸𝑑𝑢1 + 𝛽2𝑂𝐸𝑖 + 𝛽3𝑈𝐸𝑖 + 𝜀𝑖   (8) 
 
Where 𝐼𝑛𝑊𝑖  is the log of wages, 𝑋𝑖  represents a vector of variables, 𝐸𝑑𝑢1  is the years of 
completed schooling, 𝑂𝐸𝑖 is a dummy variable which equals one if the worker is overeducated
26 
(otherwise, 0), 𝑈𝐸𝑖 is also a dummy variable which equals one if the worker is undereducated
27 
(otherwise, 0), and 𝜀𝑖  is the error term. 𝛽2 and 𝛽3  indicate the degree to which the wages of 
overeducated and undereducated workers respectively differ from that of similar workers with 
the same level of education who are adequately matched in their jobs. Thus, in the V&V model, 
mismatched workers are compared to adequately matched workers who have similar observed 
characteristics.  
 
Kiker et al. (1997:118) explain that within a particular job, overeducated workers would earn 
more than their co-workers who have the required level of education. However, overeducated 
workers would earn less than workers who have the same qualification but employed in jobs that 
required a higher educational level as the one they possess. On the other hand, undereducated 
workers would earn less than their co-workers who are adequately matched but would receive a 
higher remuneration compared to workers with equivalent qualification who are employed in 
jobs where the educational requirement matches their acquired education. In most past studies 
(e.g. Verdugo and Verdugo, 1989; Sicherman, 1991; Cohn and Khan, 1995; Bauer, 2002, and 
Rubb, 2003), it was found that 𝛽2 < 0 and 𝛽3 > 0. The negative coefficient associated with the 
overeducation variable in the V&V model does not necessarily imply that there are negative 
returns to overeducation. It rather suggests that workers have lower wages in jobs in which they 
are overeducated compared to being in jobs in which their acquired education matches the 
                                                          
25 This is referred to as the V&V model for the remainder of the study. In the V&V model, required education is 
defined as the mean education for the worker’s occupation if the worker’s education is within plus/minus one 
standard deviation of the mean education for his/her occupation. 
26 A worker is overeducated if his/her schooling is above the mean education plus one standard deviation of the 
average for his/her occupation. 
27 An undereducated worker is one whose years of education are below the mean education minus one standard 
deviation of the average for his/her occupation. 
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required education. Therefore, overeducated workers suffer a wage penalty relative to well-
matched workers with the same level of education. On the other hand, the positive coefficient 
associated with undereducation suggests that undereducated workers benefit from a wage 
premium compared with well-matched workers with the same level of education. 
 
The conventional approach to estimate the above wage functions is to use an Ordinary Least 
Square (OLS) regression. However, using an OLS regression to estimate the returns to education 
raises a number of concerns. Some argue the simple OLS estimates might tend to 
over/underestimate the wage penalty associated with educational mismatch. This is because there 
is the possibility of endogeneity bias due to unobserved heterogeneity between overeducated 
workers and the rest of the sample (Caroleo and Pastore, 2018:1007). There may also exist a 
simultaneous causality bias, which occurs when there is a bidirectional (two-way) relationship 
between education and earnings (Bedir, 2014:27). In other words, while education affects 
earnings, earnings can also affect the decision to invest in education. At the same time, there 
might be sample selection bias because of the issue of unobserved heterogeneity between the 
employed and the unemployed (Caroleo and Pastore, 2018:1007). Caroleo and Pastore 
(2018:1008) explain that OLS estimates do not account for the possible unobserved differences 
between mismatched workers and the unemployed, who may also become mismatch if employed.  
 
In the overeducation literature, endogeneity bias is generally addressed by means of longitudinal 
data, adopting instrumental variables (IV) estimates, and by controlling for the quality of human 
capital (ability). This study is not able to adopt any of the three approaches to address 
endogeneity bias because the OHS, LFS and QLFS datasets used in analysing the wage functions 
do not have a longitudinal dimension; these datasets do not contain any suitable instrumental 
variables and neither do they contain any indicator to measure ability. 
 
The Heckman (1979) sample selection procedure has been proposed as an empirical model to 
deal with the issue of sample selection bias. Nieto and Ramos (2016:228) posit that the Heckman 
two-step specification addresses the omitted heterogeneity of the non-employed by taking into 
account the possibility that the employed may not be a random subsample of the sample that is 
being considered. The first step is to estimate employment likelihood conditional on labour force 
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participation using a probit model, and then calculate the inverse Mills ratio (lambda). The 
second step involves an estimation of the wage regression where lambda is included as a 
regressor.  Ignoring the unemployed in the wage equation might cause a bias on the returns to 
education as well as on the wage effect of educational mismatch (Sloan et al. 1999; Dolton and 
Vignoles 2000; Cutillo and Di Pieto, 2006). This study therefore adopts the Heckman 
specification to control for the possible sample selection bias emanating from measuring 
overeducation only among the employed without taking into consideration the different 
characteristics of the unemployed. 
 
3.4.3 Duration of underemployment 
Chapter Six examines the duration of overeducation and income-related underemployment by 
tracking workers across different waves of NIDS to ascertain whether to remain in or move out 
of overeducation and income-related underemployment. With regard to overeducation, the aim is 
to determine whether initial overeducation serves as a stepping stone to well-matched jobs in the 
future as the career mobility and matching theories suggest or whether it entails a scarring effect 
on workers’ future career prospects in line with the signalling theory. For income-related 
underemployment, the study assesses the status of workers across the four waves to determine 
the prevalence of this type of underemployment. The chapter also analyses the transitory or 
chronic nature of overeducation and income-related underemployment. Both overeducation and 
income-related underemployment are defined as transitory if the phenomenon lasts between one 
to two periods. They are, however, defined as chronic if workers remain either overeducated or 
income-related underemployed for at least three periods. 
 
The study, in Chapter Six, adopts both pooled probit regression models which ignore the panel 
nature of the data, and random effects probit models which exploit the panel dimension of the 
data to examine the likelihood of the two types of income-related underemployment and 
overeducation. Bland and Cook (2018:1) state that a random effects probit model is suitable for 
panel data analysis where the dependent variable is binary, and the individual-level heterogeneity 
and the explanatory variables are statistically independent. On the contrary, a pooled probit 
model works only if there is no unobserved heterogeneity. Gibbons and Bock (1987) developed a 
random effects model to estimate the trend in binary variable measured repeatedly in the same 
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subjects. Arulampalam (1999:597) explains that random effects probit models impose the 
restriction that there is a constant correlation between successive error terms for the same 
individual. However, by pooling the data and ignoring this particular correlation structure, a 
static model can be estimated to obtain consistent parameter estimates (Arulampalam, 1999:597). 
 
An unbalanced panel data can be modelled using the following equation: 
𝑦𝑖𝑡
∗ = 𝑥𝑖𝑡𝛽 + 𝑢𝑖𝑡 ,  (9) 
𝑦𝑖𝑡 = 1          if 𝑦𝑖𝑡
∗ > 0, and 0 otherwise 
 
On the other hand, the latent variable representation of the random effects model can be 
expressed as follows: 
𝑦𝑖𝑡
∗ = 𝑥𝑖𝑡𝛽 + 𝑐𝑖 + 𝑢𝑖𝑡 ,  (10) 
𝑦𝑖𝑡 = 1            if 𝑦𝑖𝑡
∗ > 0, and 0 otherwise 
 
Where 𝑦𝑖𝑡
∗  is the unobserved latent variable, 𝑦𝑖𝑡 is the observed binary dependent variable, 𝑥𝑖𝑡 is 
a 1 × 𝐾 vector of explanatory variables, 𝛽 is a 1 × 𝐾 vector of coefficients, 𝑐𝑖  is a mean-zero 
error term specific to the individual level of the panel, and 𝑢𝑖𝑡 is the independent and identically 
distributed idiosyncratic error term which follows a normal distribution. Also, for random effects 
models, the conditional distribution 𝑓(𝑢𝑖, 𝑥𝑖𝑡) does not depend on 𝑥𝑖𝑡. That is, 𝐶𝑜𝑣(𝑢𝑖 , 𝑥𝑖𝑡) = 0. 
 
Finally, a response probability of an unobserved effects (random effects probit) model can be 
represented by the following equation. 
𝑃(𝑦𝑖𝑡 = 1|𝑥𝑖𝑡 , 𝑐𝑖) = 𝛷(𝑥𝑖𝑡𝛽 + 𝑐𝑖)  (11) 
 
There are some key assumptions in equation (11), namely: 
• 𝑥𝑖𝑡 and 𝑐𝑖 are independent 
• 𝑦𝑖1,… , 𝑦1𝑇 are independent conditional on (𝑥𝑖, 𝑐𝑖) 
• 𝑐𝑖 follows a normal distribution with zero mean and constant variance [𝑐𝑖|𝑥𝑖 ⁡~⁡𝑁(0, 𝜎𝑐
2)] 
• 𝑥𝑖𝑡 are strictly exogenous 
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Furthermore, following Frei and Soussa-Poza (2012), Chapter Six adopts multinomial logit 
models28 to analyse the transitions between overeducation and adequate education. Using pooled 
data, workers labour market status in period t is compared with their status in period (t + 1) 
based on various determinants, such as gender, race, experience, etc. The multinomial model 
which is used to examine the transitions between overeducation and adequate education include 
five outcome categories, namely adequately educated; overeducated; undereducated; 
unemployed or inactive; unclassified employed. Overall, two multinomial logit models are 
estimated. The first multinomial logit regression examines the transition from adequate education 
to overeducation. In other words, the aim is to determine the probability of adequately matched 
individuals in period t becoming overeducated in period (t+1) using those who are well-matched 
in period (t+1) as a reference category. The second regression focuses on overeducated 
individuals in period t and the likelihood of them becoming well-matched in period (t+1) using 
overeducated individuals in period (t+1) as the base category. 
 
3.5 Limitations 
 
This section discusses the data as well as the empirical model limitations that were encountered 
while conducting this study. One of the data limitations relates to the fact that the NIDS panel 
data could not be used to examine either the transient or the permanent nature of time-related 
underemployment. This is because these surveys do not include the pertinent questions which are 
required to define and capture the time-related underemployed. Although the OHS, LFS, and 
QLFS datasets contain the relevant information to identify the time-related underemployed, these 
surveys do not have a longitudinal (panel) dimension. As a result, none of the labour force 
survey data can be used to analyse the dynamics of time-related underemployment.  
 
Another data limitation worth noting is the unavailability of earnings data in the 2008 and 2009 
QLFS. The questions pertaining to earnings were not asked in 2008 and 2009, and thus make it 
impossible to analyse the earnings of the underemployed for this period. Moreover, at the time of 
writing, the 2017 earnings data is not yet available. Hence, the 2017 QLFS data is excluded from 
this study. 
                                                          
28 Refer to Section 3.4.1 for a discussion of multinomial model. 
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Endogeneity is one of the issues stated in the literature which is deemed to affect the estimation 
of the returns to education. This stems from an omitted variable (ability) bias where the 
education variable in the wage equation is correlated with the residual (𝜀), cov(x, 𝜀) ≠0. The 
omission of unobserved ability may overstate the wage penalty associated with overeducation 
(Bauer, 2002; Chevalier, 2003; Frenette, 2004; Verhaest and Omey, 2009; and Tsai, 2010). Since 
ability is difficult to measure, past studies have relied on proxies such as intelligent quotient (IQ) 
and/or cognitive skills test scores. Others have adopted an instrumental variable (IV) approach 
by using parents’ education to address the bias associated with the omission of ability. However, 
neither of these approaches can be employed in this study because none of the datasets contains 
any proxy for ability and there are no suitable instrumental variables available. 
 
3.6  Conclusion 
 
This chapter outlines the definitions of the three types of underemployment that this study adopts 
and discusses the type as well as the sources of data for the study. Specifically, the study adopts 
the Stats SA’s definition to measure time-related underemployment, the realised matches method 
(mean plus one standard deviation) to measure skills-related underemployment, as well as the 
“125 percent above the poverty line” and “earning 20% less than previous period” approaches to 
determine income-based underemployment. With respect to the type of data, the study uses 
cross-sectional data which is based on labour force surveys conducted by Stats SA from 1995 to 
2016 as well as the four waves of NIDS panel data conducted by SALDRU from 2008 to 2015. 
 
The chapter also explains the models that are used to achieve the objectives of the study. Probit 
models and multinomial logistic models are used to analyse the incidence and likelihood of 
underemployment while the Heckman (1979) specification is adopted to estimate the impact of 
overeducation on earnings. Overall, three wage equations are specified, namely, the Mincer wage 
model, the Duncan and Hoffman (D&H) model as well as the Verdugo and Verdugo (V&V) 
model. Finally, random-effects models which control for individual unobservable heterogeneity 
are used to assess the longitudinal dimension of underemployment in the South African labour 
market. Furthermore, using pooled data from 2008 to 2015, the study adopts multinomial logit 
models to examine the transitions between overeducation and adequate education.  
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CHAPTER FOUR: UNDEREMPLOYMENT: INCIDENCE AND LIKELIHOOD 
 
4.1  Introduction 
 
This chapter examines the nature, extent and incidence of underemployment in South Africa 
based on both the time-related and inadequate employment situations definitions. This chapter 
thus analyses the profile of the three main groups of the underemployed, namely, time-related, 
skills-related and income-based underemployed. The characteristics of underemployed are 
examined while a comparative analysis is conducted to determine the differences in incidence 
and rate across the three forms of underemployment. Among the characteristics analysed are age, 
gender, race, occupation, industry type, settlement type, and province. The chapter also explores 
the likelihoods of falling into underemployment among diverse groups of workers. 
 
4.2  Descriptive statistics 
 
Figure 4.1 presents the number and percentage of workers who are regarded as underemployed 
according to the time-related definition29 in 1995-2016. For the period under consideration, the 
number of time-related underemployed workers ranges between 0.31 million and 0.76 million, 
representing between 2.7 percent to 6.2 percent of the total number of employed workers. 
Between 1995 and 1999, the data for time-related underemployed workers may not be 
completely accurate because the third question was not asked. The sharp rise in the number as 
well as the percentage of underemployed workers from the first quarter of 2008 can be attributed 
to the effects of the 2007 financial crisis. This is suggestive of the fact that economic recession is 
increases the rate of time-related underemployment as emphasised Wilkins and Wooden (2011). 
As expected, using the BCEA’s 40 working hours per week as the threshold for defining time-
related underemployment reduces the number as well as the percentage of time-related 
underemployed workers as shown in figure A1, although a similar trend is observed as in the Stat 
SA definition. 
                                                          
29 According to Stats SA’s definition, time-related underemployed workers are those who: 
(1) Are willing and available to work extra hours; 
(2) During the reference week worked fewer than 35 hours; and  
(3) Are able to start an extra work in the next four weeks if the additional work is available. 
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Figure 4.1: Number and percentage of time-related underemployed workers 
 
 
For comparative analysis, the number and percentage of overeducated workers based on the job 
analysis approach are provided in the Appendix in Figure A2. The figure shows that the number 
as well as the percentage of overeducated workers based on the job analysis approach is much 
higher, with the percentage ranging between 13.8 to 28.7 percent. There is an indication of a 
rising trend in overeducation from 1995 to 2016 but this could be attributed to the fact that the 
occupational classification has remained the same across the years (see Table A4), despite the 
general increase in educational attainment. Hence, for the remainder of the study, the job 
analysis approach will not be investigated further. 
 
Using the mean plus one standard deviation approach30, Figure 4.2 shows that the number and 
percentage of overeducated workers are significantly greater than the number of time-related 
underemployed workers, ranging between 0.96 million to 1.84 million. The percentage of 
overeducated workers is the highest in March 2000 (at 15.1 percent) and lowest during the 
second quarter of 2013 (at 6.6 percent). After two sharp declines in September 2005 and in the 
fourth quarter of 2011, the proportion of overeducated workers has remained relatively stable 
from the first quarter of 2014 to the fourth quarter of 2016, ranging between 7.2 and 7.8 percent. 
  
                                                          
30 An overeducated worker is defined as someone whose level of education is more than one standard deviation 
above the mean years of education for his/her occupation. 
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Figure 4.2: Number and percentage of overeducated workers (statistical method-mean) 
 
 
The number and the percentage of overeducated workers based on the mode plus one standard 
deviation method are shown in Figure A3 as additional information. Relative to the mean method, 
the number of overeducated workers based on the mode method appears to be very high from 
1995 to March 2002, ranging between 1.97 million and 3.71 million. This can be attributed to the 
fact that the mode years of education for three occupations (skilled agriculture and fishery 
workers, elementary workers, and domestic workers) was zero, which in turn increased the 
number of overeducated workers significantly. After March 2002, however, the number as well 
as the percentage of workers who are deemed to be overeducated according to the mode method 
became slightly lower than those of the mean method. The share of overeducated workers, based 
on the mode method, declines from 28.4 percent in March 2002 to 5.8 percent during the last 
quarter of 2016. For the remainder of this study, empirical findings will be derived by adopting 
the mean plus one standard deviation approach. 
 
As far as the income-based approach (earning less than 125 percent of poverty threshold) is 
concerned, the number of underemployed workers ranges between 0.58 million and 2.81 million, 
representing between 5.9 to 23.7 percent during the period. In Figure 4.3, the share of income-
based underemployed workers is higher across the LFS data compare to the OHS and QLFS 
datasets.  
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Figure 4.3: Number and percentage of income-based underemployed workers 
 
Note: Question on earnings was not asked in QLFS 2008-2009. 
 
Overall, the underemployment rate at the end of the fourth quarter of 2016 is about 18 percent as 
shown in Table A1. Although the total number of underemployed workers increases from 2.11 
million in 1995 to 2.88 million in the fourth quarter of 2016, the underemployment rate declines 
from 22 to 18 percent. The highest underemployment rate is about 38 percent in March 2000. 
 
Furthermore, Figure 4.4 shows the composition of workers who fall under the various 
categorisation of underemployment in selected years. In all four periods, the prevalence of 
overeducation and income-based underemployment is higher than that of the time-related 
classification. About 50 percent of all underemployed workers are affected by overeducation 
only in 1995 and 2002 respectively. In 2010, 55 percent of underemployed workers are classified 
as overeducated only, but this proportion drops to 40% in 2016. Figure 4.4 also depicts that some 
workers are distinguished as underemployed under more than one classification at the same time. 
For example, about 11 percent of workers are underemployed across two definitions 
concurrently in 2016. A very small number of workers (about 0.27 percent in 1995 and 0.34 
percent in 2016) are affected by all three types of underemployment. 
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Figure 4.4: The share of underemployed workers by category, selected years 
 
 
Table 4.1 and Table A2 present the demographic profile of the underemployed in selected years. 
Among the four racial groups, the African share remains the greatest across all the three 
definitions. However, the proportion of underemployed African workers is relatively lower under 
the overeducation approach, averaging 60 percent, but higher under the income-based method 
(about 90 percent). The white population is more susceptible to overeducation than the other two 
types of underemployment but less prone to income-based underemployment. The proportions of 
time-related (except in 2010 and 2016) and income-related underemployed are significantly 
different from those of the fully employed across all four racial groups while the percentage of 
overeducated Indians is not statistically different from their fully employed counterparts. With 
regard to gender, the female share of underemployed workers is relatively higher at about 60 
percent under the time-related and income-based definitions across all four periods. However, 
men represent more than half of the overeducated in 1995, 2002 and 2010. 
 
The average age of underemployed workers for the period under consideration ranged between 
34 and 40 years across all the three types of underemployment. A higher proportion of the 
underemployed as well as the fully employed are between 25 to 44 years, and the share of 
17.88%
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income-related underemployed in this age category is significantly different from that of their 
fully employed colleagues.  
 
Among the three types of underemployment, the overeducated have the highest mean education 
years, ranging from 12 to 15 years. Interestingly, overeducated workers are significantly more 
educated on average than the fully employed. The income-based underemployed are rather 
associated with the lowest mean years of education (between five and nine years). Moreover, 
workers with primary and secondary education constitute the highest proportion of the time-
related and income-related underemployed across all the observed periods while workers with a 
degree and secondary school certificate are the most overeducated. The proportion of 
overeducated degree holders has increased from approximately 15 percent in 1995 to 71 percent 
in 2016. This upsurge in educational attainment and the inability of the economy to create the 
employment opportunities commensurate to the increased supply of graduate has led of the 
overeducation phenomenon.  
 
It can also be seen in Table A2 that more than 50 percent of overeducated workers are either 
married or co-habiting and are household heads. On the other hand, except in 1995, most time-
related and income-based underemployed workers are unmarried, divorced or widowed. Many of 
the time-related underemployed and overeducated workers are found in urban areas in the 
Gauteng, KwaZulu-Natal, Western Cape and Eastern Cape provinces. On the other hand, the 
income-based underemployed workers primarily reside in the KwaZulu-Natal, Eastern Cape, 
Limpopo, Free State and Gauteng province.  
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Table 4.1: Demographic characteristics of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed  Unemployed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Race 
                        
   African 0.611 0.630* 0.638* 0.601* 0.674* 0.859* 0.878* 0.864* 0.883* 0.931* 0.940* 0.877* 0.631 0.604 0.692 0.740  0.835* 0.872* 0.866* 0.883* 
   Coloured 0.093* 0.080* 0.073* 0.059* 0.106* 0.086* 0.094 0.101  0.098* 0.050* 0.048* 0.059* 0.128 0.136 0.120 0.112  0.107* 0.078* 0.096* 0.082* 
   Indian 0.036 0.044 0.037 0.052  0.026* 0.008* 0.010* 0.006* 0.003* 0.004* 0.002* 0.018* 0.041 0.046 0.041 0.034  0.021* 0.022* 0.010* 0.012* 
   White 0.260* 0.243* 0.252* 0.288*  0.194 0.047* 0.018* 0.030* 0.017* 0.015* 0.009* 0.046* 0.200 0.213 0.147 0.113  0.037* 0.026* 0.028* 0.023* 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Gender                         
   Male 0.591* 0.601 0.542* 0.497* 0.392* 0.413* 0.404* 0.420* 0.301* 0.403* 0.351* 0.446* 0.646 0.626 0.594 0.582  0.455* 0.469* 0.511* 0.507* 
   Female 0.409* 0.399 0.458* 0.503* 0.608* 0.587* 0.596* 0.580* 0.699* 0.597* 0.649* 0.554* 0.355 0.374 0.406 0.418  0.545* 0.531* 0.489* 0.493* 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Age                         
   15 to 24 years 0.165* 0.149* 0.081 0.042* 0.107 0.173* 0.102 0.084  0.193* 0.170* 0.101 0.090  0.108 0.096 0.088 0.085  0.318* 0.330* 0.282* 0.239* 
   25 to 34 years 0.445* 0.463* 0.326 0.294  0.336 0.315 0.297 0.300  0.296* 0.276* 0.297 0.268* 0.334 0.330 0.325 0.312  0.405* 0.396* 0.414* 0.401* 
   35 to 44 years 0.251* 0.239* 0.338* 0.344  0.290 0.256* 0.300 0.291  0.265* 0.248* 0.259* 0.281  0.311 0.295 0.300 0.310  0.180* 0.171* 0.198* 0.235* 
   45 to 54 years 0.106* 0.106* 0.182 0.209  0.171 0.190 0.220 0.254* 0.169 0.189 0.231 0.239* 0.176 0.197 0.203 0.202  0.075* 0.082* 0.087* 0.102* 
   55 to 65 years 0.034* 0.043* 0.072 0.111  0.096* 0.067 0.081 0.071  0.078 0.116* 0.112* 0.122* 0.072 0.082 0.084 0.090  0.021* 0.022* 0.019* 0.023* 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 33.46* 33.77* 37.99 40.05  37.46 36.22* 38.47 38.78  35.92* 37.51 39.08 39.94  37.14 37.96 38.16 38.56  30.25* 30.29* 31.02* 32.26* 
Education                         
   None 0.000 0.000 0.000 0.000*  0.108* 0.107* 0.049 0.048* 0.254* 0.180* 0.087* 0.048* 0.078 0.051 0.028 0.020  0.069 0.039* 0.020* 0.013 
   Primary 0.000 0.000 0.000 0.000*  0.195* 0.307* 0.246* 0.236* 0.523* 0.418* 0.319* 0.240* 0.241 0.200 0.128 0.104  0.270* 0.223* 0.125 0.097 
   Matric 0.615* 0.678* 0.409* 0.106*  0.447* 0.526* 0.635 0.646*  0.213* 0.383* 0.539* 0.621*  0.565 0.574 0.677 0.706  0.624* 0.689* 0.791* 0.806* 
   Matric + Cert./Dip. 0.238* 0.072* 0.116 0.181*  0.169* 0.038* 0.041* 0.039*  0.006* 0.007* 0.020 0.047* 0.074 0.105 0.128 0.099  0.025* 0.032* 0.047* 0.053* 
   Degree 0.147* 0.250* 0.475* 0.713*  0.075* 0.012* 0.008* 0.024*  0.002* 0.004* 0.012 0.031* 0.034 0.056 0.026 0.059  0.006* 0.010* 0.009* 0.025* 
   Other 0.000 0.000 0.000 0.000*  0.006 0.011 0.021 0.009  0.002* 0.008* 0.024 0.014  0.010 0.013 0.014 0.012  0.006 0.006 0.007 0.006 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 12.07* 12.63* 13.87* 15.04 9.08 7.72* 8.81* 8.99* 4.72* 6.11* 7.86* 9.00* 8.74 9.53 10.20 10.63  8.41 9.09 10.06 10. 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
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As Table 4.1 also depicts, the demographic characteristics of the underemployed are not too 
distinct from those of the unemployed. Just like what was found in the case of the 
underemployed, a greater proportion of unemployed individuals are Africans. In fact, the 
percentage of Africans who are unemployed is very similar to the percentage of those who were 
time-related underemployed. There are more unemployed females than males in 1995 and 2002, 
an observation which is identical to the ones found under time-related and income-based 
underemployment. However, the percentage of unemployed males relative to females is higher in 
2010 and 2016 just as it was in the case of overeducation. The unemployed are found to be 
relatively younger than the underemployed. The average age of the unemployed (between 30 and 
32 years) is lower than the mean age of underemployed workers (between 34 and 40 years). 
Moreover, similar to what was observed for the underemployed, a considerable proportion of 
unemployed individuals resides in urban areas and mostly lives in Gauteng and KwaZulu-Natal 
as shown in Table A2. 
 
The summary statistics pertaining to the work characteristics of the underemployed are presented 
in Tables 4.2 and A3. Regarding the broad occupation category, Table 4.2 portrays that workers 
involved in elementary jobs and domestic work account for the highest proportion of both time-
related and income-based underemployed workers. This is because such jobs may be temporary 
in nature and offer lower remuneration. As far as overeducation is concerned, elementary 
occupations (except in 2016) again together with managers and technicians have the highest 
share of overeducated workers while for most of the periods, workers involved in skilled 
agriculture and professionals account for the lowest proportion of underemployment across all 
the three approaches. The vast majority of underemployed workers work in the private sector 
across all the three definitions (between 68 and 99 percent). This suggests that the private sector 
employs highly educated workers and offers a lot of part-time employment relative to the public 
sector. Furthermore, many of the workers across all the three definitions of underemployment 
have more than 20 years of work-related experience, with most of them reporting years of work 
experience in excess of 25 years. Overall, income-related underemployed workers enjoy the 
highest mean years of work-related experience of about 25 years while the overeducated report 
the lowest mean years of experience (between 15 to 19 years). 
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In relation to the broad industry category of employment, community services, private 
households, as well as wholesale and retail trade are the industries accounting the highest share 
of time-related underemployment as shown in Table A3. Likewise, overeducated workers are 
mostly found in manufacturing, community services, private households, financial 
intermediation, and wholesale and retail sectors, while private households, community services, 
as well as wholesale and retail sectors represent most of the income-based underemployed 
workers. Also, the average tenure of underemployed workers is highest (between five to nine 
years) under the overeducation approach across all four periods. Overall, workers with tenure 
between 10 to 15 years are less affected by underemployment while those who have been 
employed in their current job for not more than three years constituted the highest proportion of 
the underemployed in all three categories. 
 
With regard to the skills level of workers, most overeducated workers, except in 2016, are 
involved in unskilled occupations. Likewise, more than 60 percent of time-related 
underemployed workers are found in unskilled jobs in 2010 and 2016. Moreover, less than 10 
percent of income-related underemployed workers are involved in highly skilled jobs, as the 
majority are employed in unskilled occupations. In relation to the sector of employment, a 
sizeable proportion of underemployed workers (between 56 to 82 percent) can be found in the 
tertiary sector. Also, the informal sector and domestic workers dominate the workers who are 
time-related underemployed, mostly because the jobs in these sectors are predominantly casual. 
Domestic workers constitute about 90 percent of income-related underemployed workers in 1995, 
but in 2016, it is the formal sector that employs about 52 percent of these workers. 
 
Finally, Table A3 shows that most overeducated and income-related underemployed workers 
report usually working above 40 hours and above per week while a greater proportion of time-
related underemployed work 30 hours or less per week. As expected, the time-related 
underemployed have the lowest mean usual weekly work hours. Except in 1995, a considerable 
proportion of overeducated and income-related workers indicate that they are not willing to work 
longer hours. The above observation gives credence to the fact that the overeducated and 
income-related underemployed workers are full-time employees. 
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Table 4.2: Work characteristics of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Occupation                    
   Managers 0.057 0.132* 0.168* 0.160*  0.044 0.021* 0.020* 0.027*  0.008* 0.003* 0.012* 0.016*  0.056 0.069 0.080 0.090 
   Professionals 0.000 0.000 0.050* 0.052*  0.066* 0.008* 0.010* 0.013*  0.001* 0.001* 0.011* 0.012*  0.040 0.063 0.064 0.052 
   Technicians 0.042* 0.055* 0.182* 0.193*  0.211* 0.051* 0.056* 0.055*  0.006* 0.016* 0.043* 0.045*  0.123 0.138 0.108 0.088 
   Clerks 0.117 0.031* 0.037* 0.097  0.106* 0.058* 0.037* 0.019*  0.013* 0.019* 0.026* 0.055*  0.129 0.128 0.126 0.112 
   Service workers 0.063* 0.015* 0.022* 0.042*  0.094* 0.087* 0.126 0.116*  0.042* 0.097* 0.157 0.116*  0.128 0.127 0.160 0.169 
   Skilled agriculture 0.008* 0.093* 0.002 0.007  0.011 0.195* 0.001* 0.000  0.011* 0.206* 0.007 0.006  0.013 0.022 0.006 0.004 
   Trade workers 0.055* 0.039* 0.062* 0.115  0.077* 0.136 0.111 0.089*  0.033* 0.081* 0.101 0.083*  0.135 0.154 0.128 0.127 
   Operators 0.166* 0.169* 0.030* 0.052*  0.049* 0.021* 0.013* 0.030*  0.025* 0.040* 0.040* 0.079  0.119 0.107 0.101 0.086 
   Elementary  0.388* 0.344* 0.378* 0.069*  0.194* 0.221* 0.338* 0.422*  0.393* 0.324* 0.382* 0.468*  0.219 0.152 0.175 0.225 
   Domestic workers 0.105* 0.122* 0.069 0.113*  0.148* 0.203* 0.287* 0.230*  0.469* 0.213* 0.221* 0.120*  0.037 0.035 0.052 0.047 
   Other/Unspecified 0.000 0.000 0.000 0.000  0.002 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.002 0.005 0.000 0.000 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Years of work experience                    
   1 to 3 years 0.012* 0.003 0.009 0.007 
 
0.006 0.004 0.026* 0.010 
 
0.005 0.001 0.004 0.002 
 
0.004 0.002 0.002 0.002 
   4 to 10 years 0.018* 0.011 0.005 0.011 
 
0.015 0.006 0.010 0.003 
 
0.008 0.004 0.006 0.002 
 
0.006 0.008 0.008 0.010 
   11 to 15 years 0.034* 0.023* 0.026* 0.017 
 
0.021 0.019 0.031 0.029 
 
0.013 0.004* 0.014 0.022 
 
0.014 0.012 0.011 0.016 
   16 to 20 years 0.037* 0.041 0.044 0.030 
 
0.016 0.006* 0.039 0.027 
 
0.015 0.009* 0.042 0.024 
 
0.019 0.018 0.022 0.022 
   21 to 25 years 0.121* 0.075* 0.093 0.096* 
 
0.051 0.029 0.105 0.126* 
 
0.050 0.027* 0.098 0.095 
 
0.052 0.046 0.074 0.069 
   26 to 30 years 0.343* 0.304* 0.301 0.267 
 
0.230 0.159* 0.449* 0.458* 
 
0.269* 0.125* 0.346 0.303 
 
0.206 0.206 0.305 0.299 
   Above 30 years 0.436* 0.544* 0.523* 0.572 
 
0.661 0.778* 0.340* 0.347* 
 
0.640* 0.830* 0.490* 0.552 
 
0.699 0.707 0.579 0.582 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 15.40* 15.13* 18.11* 19.01*  22.37 22.33 22.80 23.49*  25.20* 25.36* 25.18* 24.89*  22.37 22.39 21.90 21.90 
Private/public sector                    
   Private 0.838* 0.921* 0.778* 0.756*  0.676* 0.962* 0.917* 0.831  0.977* 0.988* 0.868 0.771*  0.775 0.823 0.868 0.865 
   Public  0.162* 0.079* 0.222* 0.244*  0.324* 0.038* 0.083* 0.169  0.023* 0.012* 0.132 0.229*  0.225 0.177 0.132 0.135 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
http://etd.uwc.ac.za/
96 
 
Table 4.3: Household characteristics of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Household size                    
   1 to 2 members 0.204 0.327 0.301 0.326  0.160* 0.212* 0.285 0.290*  0.168* 0.241* 0.224* 0.268*  0.195 0.299 0.301 0.343 
   3 to 6 members 0.599 0.527 0.601 0.612*  0.609 0.549 0.523 0.492  0.587 0.480* 0.530* 0.519  0.600 0.560 0.567 0.538 
   7 to 10 members 0.181 0.118 0.081* 0.057*  0.215* 0.187* 0.161* 0.170*  0.222* 0.214* 0.202* 0.164*  0.186 0.121 0.111 0.102 
   Above 10 members 0.016 0.028 0.017 0.005  0.016 0.052* 0.032 0.047*  0.024 0.065* 0.043* 0.049*  0.019 0.020 0.021 0.017 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 4.64 4.02 3.84 3.44  4.88 5.00* 4.37 4.50  5.06 5.12* 4.82* 4.58  4.72 4.07 4.01 3.82 
Number of children                    
   None 0.367 0.454 0.445 0.514  0.315 0.308* 0.365* 0.385*  0.259* 0.314* 0.316* 0.375*  0.342 0.432 0.448 0.485 
   1 to 2 children 0.452 0.380 0.435 0.401  0.440 0.377 0.430 0.396  0.421 0.344* 0.407 0.413  0.429 0.400 0.403 0.386 
   3 to 5 children 0.170* 0.152 0.110* 0.079*  0.226 0.276* 0.171* 0.193*  0.289* 0.284* 0.240* 0.186*  0.212 0.155 0.135 0.119 
   Above 5 children 0.011 0.014 0.010 0.005  0.019 0.039* 0.034 0.026*  0.031 0.058* 0.036* 0.026*  0.017 0.012 0.014 0.010 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 1.34* 1.18 1.10 0.89  1.60 1.86* 1.47 1.47  1.89 2.00* 1.73* 1.47  1.51 1.21 1.16 1.05 
Number of adults                    
   0 to 2 adults 0.507 0.598 0.599* 0.650*  0.488 0.511* 0.574 0.525*  0.508 0.514* 0.492* 0.513*  0.501 0.572 0.559 0.587 
   3 to 5 adults 0.401 0.340 0.356 0.338  0.439 0.403 0.353 0.384  0.425 0.406* 0.438* 0.399  0.418 0.372 0.390 0.369 
   Above 5 adults 0.092 0.062 0.044 0.013*  0.074 0.086 0.072 0.091*  0.066 0.080* 0.070* 0.087*  0.081 0.055 0.051 0.044 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 3.07 2.65 2.56 2.34  3.01 2.90 2.74 2.86  2.96 2.86 2.88 2.90  3.01 2.69 2.69 2.58 
Number of elderly persons                    
   None 0.816 0.850 0.861 0.845  0.782* 0.803* 0.858 0.838  0.826 0.782* 0.813* 0.818  0.834 0.867 0.861 0.844 
   1 elder 0.138 0.109 0.099 0.099  0.160 0.160* 0.129 0.144  0.137 0.171* 0.161* 0.152  0.131 0.104 0.112 0.125 
   2 elders 0.046 0.040* 0.035 0.055*  0.056* 0.034 0.013 0.018  0.036 0.046* 0.026 0.029  0.034 0.028 0.026 0.029 
   More than 2 elders 0.001 0.001 0.005 0.000  0.002 0.003 0.000 0.000  0.000 0.001 0.000 0.001  0.001 0.001 0.001 0.002 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 0.23 0.19 0.18 0.21  0.28 0.24 0.15 0.18  0.21 0.27 0.21 0.21  0.20 0.16 0.17 0.19 
Dependency ratio (mean) 0.57* 0.52 0.53 0.50  0.74* 0.81* 0.62* 0.60*  0.81* 0.85* 0.74* 0.60*  0.64 0.53 0.50 0.48 
Number of employed (mean) 1.98 1.79 1.79 1.78  1.91 1.84 1.69 1.76  2.00 1.86 1.66 1.75  1.87 1.75 1.75 1.73 
Number of unemployed (mean) 0.18 0.29 0.16 0.15  0.15 0.40 0.30 0.32  0.14 0.31 0.25 0.33  0.18 0.32 0.26 0.27 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
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Table 4.3 shows the household characteristics of the underemployed. First, between 52 to 61 
percent of underemployed workers across all the three definitions come from a household with 
three to six members, with the mean household size hovering between four and five in general. 
The average number of children per household is between one and two, while the mean number 
of adult members is ranged between two and three across all three categories of underemployed. 
Furthermore, the dependency ratio is relatively higher under the time-related and income-related 
definitions. Finally, there are about two employed household members on average across all 
three categories of underemployed individuals. 
 
The employment conditions of underemployed workers are summarised in Table 4.4. It must be 
emphasised that these conditions were not addressed in the OHSs, hence the table only focuses 
on the results in 2002, 2010 and 2016. The question regarding job length was only asked in the 
LFSs, and as expected, most of the time-related underemployed workers are hired as either 
casual or temporary workers while about 73 percent of the overeducated enjoy permanent 
employment. For the income-related underemployed, 45 percent are permanent while 35 percent 
are temporary. 
 
Overall, the overeducated enjoy superior working conditions; generally, they have written and 
permanent contracts, and are more likely to be entitled to a pension fund, paid leave, 
unemployment insurance fund contributions by employers as well as medical aid. Finally, while 
the majority of overeducated workers are employed by bigger establishments made up of 50 or 
more workers. In contrast, the time-related and income-related underemployed workers consist 
mostly of those working in enterprises with fewer than four workers. This is consistent with the 
findings of Cam (2014) that workers in small-sized firms are susceptible to be time-related 
underemployed.  The results seem to suggest that bigger firms attract highly skilled individuals 
to fill up positions that require a relatively lower qualification while smaller establishment 
usually employ workers on part-time basis.  
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Table 4.4: Employment conditions of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 2002 2010 2016  2002 2010 2016  2002 2010 2016  2002 2010 2016 
Job length#                
   Permanent 0.725* NA NA  0.221* NA NA  0.445* NA NA  0.820 NA NA 
   Fixed period contract 0.045 NA NA  0.030 NA NA  0.026* NA NA  0.045 NA NA 
   Temporary 0.147* NA NA  0.339* NA NA  0.345* NA NA  0.087 NA NA 
   Casual 0.076* NA NA  0.408* NA NA  0.167* NA NA  0.043 NA NA 
   Seasonal 0.007 NA NA  0.002 NA NA  0.017 NA NA  0.005 NA NA 
   Total 1.000    1.000    1.000    1.000   
Contract duration#                
   Limited NA 0.094 0.087*  NA 0.283* 0.299*  NA 0.199* 0.233*  NA 0.110 0.132 
   Permanent NA 0.728* 0.784*  NA 0.137* 0.081*  NA 0.218* 0.343*  NA 0.685 0.635 
   Unspecified NA 0.178 0.129*  NA 0.580* 0.619*  NA 0.582* 0.425*  NA 0.205 0.233 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Contract type#                
   Written NA 0.847* 0.869*  NA 0.340* 0.440*  NA 0.421* 0.660*  NA 0.811 0.813 
   Verbal NA 0.153* 0.131*  NA 0.660* 0.560*  NA 0.579* 0.340*  NA 0.189 0.187 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Firm size                
   1 worker 0.239* 0.102 0.117*  0.574* 0.458* 0.384*  0.529* 0.385* 0.225*  0.109 0.087 0.078 
   2 to 4 workers 0.128 0.081* 0.077*  0.194* 0.191* 0.198*  0.229* 0.202* 0.126  0.116 0.111 0.114 
   5 to 9 workers 0.089 0.081* 0.055*  0.074* 0.083 0.065*  0.070* 0.084 0.077  0.105 0.106 0.096 
   10 to 19 workers 0.095* 0.143 0.104*  0.034* 0.067* 0.119*  0.052* 0.07* 0.146  0.144 0.156 0.152 
   20 to 49 workers 0.117* 0.206* 0.175  0.038* 0.067* 0.088*  0.061* 0.084* 0.139*  0.177 0.171 0.189 
   50 or more workers 0.332 0.386 0.472*  0.086* 0.134* 0.146*  0.059* 0.168* 0.287*  0.348 0.368 0.372 
   Total 1.000 1.000 1.000  1.000 1.000 1.000  1.000 1.000 1.000  1.000 1.000 1.000 
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Table 4.4: Continued 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 2002 2010 2016  2002 2010 2016  2002 2010 2016  2002 2010 2016 
Entitled to pension funds#                
   Yes NA 0.600* 0.715*  NA 0.022* 0.023*  NA 0.102* 0.244*  NA 0.490 0.496 
   No NA 0.400* 0.285*  NA 0.978* 0.977*  NA 0.898* 0.756*  NA 0.510 0.504 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Entitled to paid leave#                
   Yes NA 0.739* 0.837*  NA 0.099* 0.139*  NA 0.185* 0.366*  NA 0.679 0.691 
   No NA 0.261* 0.163*  NA 0.901* 0.861*  NA 0.815* 0.634*  NA 0.321 0.309 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Employer contributes to UIF#                
   Yes NA 0.501* 0.593*  NA 0.176* 0.180*  NA 0.199* 0.347*  NA 0.606 0.648 
   No NA 0.499* 0.407*  NA 0.824* 0.820*  NA 0.801* 0.653*  NA 0.394 0.352 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Entitled to medical aid#                
   Yes NA 0.522* 0.630*  NA 0.006* 0.014*  NA 0.061* 0.163*  NA 0.326 0.295 
   No NA 0.478* 0.370*  NA 0.994* 0.986*  NA 0.939* 0.837*  NA 0.674 0.705 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
Income tax deducted#                
   Yes NA 0.660* 0.778*  NA 0.088* 0.009*  NA 0.150* 0.296*  NA 0.561 0.561 
   No NA 0.340* 0.222*  NA 0.912* 0.991*  NA 0.850* 0.704*  NA 0.439 0.439 
   Total  1.000 1.000   1.000 1.000   1.000 1.000   1.000 1.000 
# All questions were asked to employees only, except for the firm size question. 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
NA: Information is not available. 
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In this study, all earnings data are presented in constant 2016 December prices. First, Table A4 
shows the mean and median as well as the standard error of the mean pertaining to the monthly 
real earnings of underemployed and the fully employed workers. 31  In almost all periods, 
overeducated workers earn more than their fully employed counterparts. Moreover, among the 
three types of underemployed workers, the overeducated enjoy substantially higher mean and 
median earnings while the income-related underemployed are associated with the lowest mean 
and median earnings. Finally, on an hourly basis, the overeducated earn between R36 to R107, 
the time-related underemployed earn between R17 and R73, whereas the income-related 
underemployed earn between R2 to R6, on average, as shown in Table A5. 
 
To conclude, the characteristics of the three groups of underemployed are summarised as follows: 
• Time-related underemployed are predominantly lowly educated female African urban 
residents who were aged 25-44 years at the time of the survey. Most of them are involved 
in unskilled occupations (particularly elementary occupations and domestic work) in the 
tertiary sector, working about 20 hours per week on average at small enterprises with fewer 
than four workers. They earn about R2 500 per month. 
• Overeducated workers are mainly Africans (despite the fact that the White share is about 
25 percent – much higher when compared with the other two groups of underemployed) 
aged 25-44 years living in the urban areas of Gauteng. On average, they are more educated 
than the fully employed. The majority of them are involved in semi-skilled or high-skilled 
formal sector activities in the tertiary sector. They work more than 40 hours per week on 
average and earn more than R10 000 per month on average (higher than the mean monthly 
earnings of the fully employed). The working conditions of the overeducated workers are 
the best when compared to the other two groups of underemployed. This is because the 
overeducated generally have full-time or permanents contracts and therefore enjoy better 
conditions of employment. Moreover, the overeducated also work in larger establishment 
that usually offer adequate packages. 
• Income-based underemployed are predominantly lowly educated female Africans aged 
about 40 years, living in KwaZulu-Natal and Gauteng. They are most likely to be engaged 
                                                          
31 Only individuals whose monthly earnings were between R0 and R83 333 were considered. Nonetheless, it must be 
emphasised that the OHS 1995-1999 estimates may be higher because of the very high earnings reported by some 
respondents (Burger and Yu, 2006:3). Furthermore, earnings will be investigated more thoroughly in Chapter Five. 
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in private sector unskilled, elementary occupations in the tertiary sector, working about 40 
hours per week on average. Their mean monthly earnings are about R500. 
 
4.3  Multivariate analysis 
 
This section discusses the results of the probit and multinomial logistic regressions using the 
OHS 1995, LFS 2002 September, QLFS 2010 third quarter (instead of QLFS 2009, as it was 
mentioned in Chapter Three that earnings questions were not asked in 2008-2009) and QLFS 
2016 third quarter surveys. First, Table 4.5 displays the probit regression results on the 
likelihood of being time-related underemployed32. As the table shows, the effect of age on time-
related underemployment is minimal and inconsistent across the four selected years. While the 
relationship between age and time-related underemployment likelihood is convex in 1995 (albeit 
minimal), it is concave in 2002. Holding other variables constant, females, African and Coloured 
workers are more likely to be time-related underemployed relative to males and White workers 
respectively. The observation that female workers are relatively more likely to be time-related 
underemployed is consistent with past studies (such as, Ruiz-Quintanilla and Claes, 1994; 
Leuven and Oosterbeek, 2011; and Cam, 2014). However, by using the 40 hours per week 
threshold, females were found to be minimally less likely to be time-related underemployed (in 
2002) as shown in Table A6. Moreover, the results in Table A6 indicate that the sign of the 
coefficients of the racial variables are similar to the ones found in Table 4.5, although the 
magnitudes were smaller.  
 
Compared to workers who reside in Western Cape, those from Eastern Cape in general are 
significantly more likely to be underemployed, whereas those living in Gauteng (1995 and 2010) 
are relatively less likely to be underemployed33. This could be explained by the fact that Gauteng 
has several larger establishments that offer considerably more full-time employment 
opportunities while the Eastern Cape province may relatively have more smaller firms that 
                                                          
32 Time-related underemployment was measured using the Stats SA definition. According to Stats SA’s definition, 
time-related underemployed workers are those who: 
(1) Are willing and available to work extra hours; 
(2) During the reference week worked fewer than 35 hours; and  
(3) Are able to start an extra work in the next four weeks if the additional work is available. 
33 Based on the 40 hours threshold, workers who reside in Gauteng, KwaZulu-Natal, Northern Cape, Free State, and 
Mpumalanga are significantly more likely to be time-related underemployed. 
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generally offer less permanent contracts. The results for the other provinces are mixed across the 
four periods. 
 
Table 4.5 also depicts that the probability of being time-related underemployed is lower for 
workers from the mining, manufacturing34, and communication sectors compared to those from 
the skilled agriculture industry. On the contrary, workers from the construction, wholesale and 
retail, finance, community services, and private households industries have a significantly greater 
likelihood of being time-related underemployed. This is probably because the former group of 
industries generally offer more full-time employment to their workers while the latter group may 
have more part-time employees. 
 
While employees35 (relative to the self-employed) are significantly less likely to be time-related 
underemployed, workers in the informal sector have a higher probability of becoming time-
related underemployed compared to those in the formal sector. The observation that workers in 
the informal sector are relatively more vulnerable to becoming time-related underemployed is 
consistent with the labour market segmentation theory. The theory suggests that the informal 
sector is predominantly filled with bad and intermittent jobs that have shorter work hours. 
Furthermore, public sector workers are significantly less likely to be under-employed in 1995 
and 2002. The contrasting findings for the informal sector and the public sector can be attributed 
to the fact that whereas the former is general made up of temporary employment, the latter offer 
more full-time positions. Finally, apart from odd 1995 results, workers with primary education 
and matriculants are more prone to time-related underemployed then degree holders. Ruiz-
Quintanilla and Claes (1994) also observed that individuals with less formal education are at risk 
of being time-related underemployed. 
 
 
 
  
                                                          
34 Table A6 produced a contrary result. 
35 The results in Table A6, on the contrary, show that employees have a lower likelihood of being time-related 
underemployed (2016 estimate only). 
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Table 4.5: Probit regressions on the likelihood of being time-related underemployed 
 Independent variable 
Average marginal effects 
1995  2002  2010  2016 
Age -0.0042** (0.0018)   0.0035** (0.0017)   0.0025 (0.0024)  -0.0026 (0.0026) 
Age squared  0.0001*** (0.0000)  -0.0001*** (0.0000)  -0.0001* (0.0000)  -0.0000 (0.0000) 
Female  0.0361*** (0.0030)   0.0122*** (0.0026)   0.0161*** (0.0030)   0.0195*** (0.0034) 
African  0.0089** (0.0040)   0.0258*** (0.0041)   0.0280*** (0.0059)   0.0169** (0.0075) 
Coloured  0.0005 (0.0051)   0.0204** (0.0087)   0.0262** (0.0124)   0.0372** (0.0151) 
Indian -0.0129** (0.0063)   0.0087 (0.0125)   0.0036 (0.0150)  -0.0158 (0.0142) 
Experience  0.0006 (0.0013)  -0.0021* (0.0011)  -0.0013 (0.0015)   0.0032* (0.0017) 
Experience squared -0.0000 (0.0000)   0.0000*** (0.0000)   0.0000** (0.0000)   0.0000 (0.0000) 
Eastern Cape  0.0222*** (0.0061)   0.0119** (0.0058)  -0.0064 (0.0058)   0.0460*** (0.0105) 
Northern Cape  0.0245*** (0.0087)  -0.0162*** (0.0048)  -0.0009 (0.0071)   0.0123 (0.0111) 
Free State -0.0116** (0.0052)  -0.0111** (0.0047)  -0.0004 (0.0065)   0.0512*** (0.0132) 
KwaZulu-Natal  0.0046 (0.0055)  -0.0147*** (0.0042)  -0.0022 (0.0060)   0.0096 (0.0080) 
North West  0.0084 (0.0068)   0.0032 (0.0059)  -0.0286*** (0.0041)  -0.0077 (0.0089) 
Gauteng -0.0185*** (0.0045)  -0.0076 (0.0046)  -0.0105** (0.0053)   0.0153** (0.0075) 
Mpumalanga -0.0104* (0.0057)   0.0061 (0.0060)  -0.0114** (0.0056)   0.0271** (0.0106) 
Limpopo  0.0093 (0.0072)  -0.0143*** (0.0044)  -0.0183*** (0.0050)   0.0187** (0.0094) 
Mining -0.0154* (0.0079)  -0.0317*** (0.0035)  -0.0270** (0.0114)  -0.0398*** (0.0084) 
Manufacturing -0.0074 (0.0056)  -0.0048 (0.0048)  -0.0027 (0.0086)  -0.0238*** (0.0067) 
Water & electricity -0.0240* (0.0134)  N/A+  -0.0106 (0.0236)  -0.0172 (0.0201) 
Wholesale & retail  0.0136 (0.0089)   0.0086 (0.0069)   0.0332** (0.0132)   0.0085 (0.0098) 
Construction  0.0113* (0.0059)  -0.0050 (0.0043)   0.0059 (0.0087)  -0.0107 (0.0077) 
Communication -0.0023 (0.0081)  -0.0115** (0.0059)  -0.0108 (0.0088)  -0.0039 (0.0101) 
Finance  0.0164* (0.0087)  -0.0033 (0.0062)   0.0081 (0.0103)   0.0042 (0.0097) 
Community services  0.0567*** (0.0125)   0.0127* (0.0071)   0.0180* (0.0106)   0.0074 (0.0092) 
Private households  0.0519*** (0.0105)   0.0659*** (0.0091)   0.1476*** (0.0216)   0.1457*** (0.0200) 
Employee -0.0028 (0.0057)  -0.0567*** (0.0060)  -0.0205*** (0.0060)  -0.0305*** (0.0068) 
Informal  0.0678*** (0.0111)   0.0162*** (0.0044)   0.0404*** (0.0067)   0.0589*** (0.0075) 
Public -0.0178** (0.0073)  -0.0182*** (0.0042)   0.0075 (0.0065)   0.0479*** (0.0083) 
None -0.0127 (0.0147)   0.0217 (0.0215)   0.0371 (0.0316)   0.0063 (0.0233) 
Primary -0.0315*** (0.0094)   0.0295* (0.0164)   0.0532** (0.0247)   0.0442** (0.0221) 
Matric -0.0323*** (0.0076)   0.0254** (0.0107)   0.0320*** (0.0110)   0.0301*** (0.0094) 
Matric + Cert/Dip  0.0008 (0.0066)    0.0276* (0.0157)    0.0192 (0.0155)    0.0124 (0.0129) 
Observations 30 353  24 758  19 544  18 130 
LR Chi-square 962.94  1 066.57  984.06  1 124.95 
Prob. > Chi-square 0.0000  0.0000  0.0000  0.0000 
Pseudo R squared 0.0739  0.1375  0.1463  0.1596 
Observed prob. 0.0556  0.0365  0.0413  0.0486 
Predicted prob. (at X̅) 0.0443   0.0202   0.0231   0.0258 
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10          + Omitted because of perfect collinearity  
Reference groups: male; white; Western Cape; skilled agriculture; self-employed; formal sector; private sector; degree 
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Table 4.6 presents the probit regression results regarding the likelihood of being overeducated36. 
The results show that age has a significantly positive effect on the probability of being 
overeducated. It must, however, be emphasised that the relationship between age and 
overeducation likelihood is convex (although minimal) in 1995, 2002 and 2010. As a result, the 
effect of age on the likelihood of underemployment increases as the worker advances in age. On 
the contrary, there is a non-linear concave relationship between overeducation likelihood and 
experience. This is an indication that workers with a certain amount of experience are less likely 
to be overeducated, as alluded to by Hartog (2000) and Korpi and Tåhlin (2009).  
 
According to the 2002 results, females are about one percent less likely than males to be 
overeducated. This is similar to the results of Cohn and Ng (2000) but contrary to the findings of 
Caroleo and Pastore (2013), Haddad and Habibi (2017), and Verhaest et al. (2010). Moreover, in 
comparison to their White counterparts, workers from African and Coloured origins are 
significantly more likely to be overeducated. In other words, White workers are most likely to be 
employed in jobs that adequately match their qualifications. This can be explained by the fact 
that employers perceive the quality of education among Africans and Coloured to be lower, and 
therefore only hire these individuals if they have more years of education that what the job 
requires.   
 
Holding all other variables constant, the probability of experiencing overeducation is lower for 
workers who reside in the Eastern Cape, Free State, North West, Gauteng, and Limpopo relative 
to those residing in the Western Cape. Also, considering the industry of employment, workers 
who are employed in sectors such as mining, manufacturing, water and sanitation, whole and 
retail, construction, communication, finance, and community services are significantly less likely 
to be overeducated compared to those employed in the skilled agriculture industry. Conversely, 
compared to workers from the skilled agriculture industry, those from the private households 
industry are about seven to 20 percent more likely to be overeducated.  
 
                                                          
36 An overeducated worker is defined as someone whose level of education is more than one standard deviation 
above the mean years of education for his/her occupation. 
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Finally, informal sector workers have approximately between 3 to 6 percent higher probability of 
becoming overeducated compared to those in the formal sector. This is in line with the labour 
market segmentation theory which suggests that overeducation is more prominent in the 
secondary labour market.  On the other hand, public sector workers, in general, are less 
susceptible to overeducation, which is contrary to the findings of Haddad and Habibi (2017).  
 
Table 4.6: Probit regressions on the likelihood of being overeducated 
Independent variable 
Average marginal effects 
1995  2002  2010  2016 
Age  0.0446*** (0.0029)   0.0562*** (0.0031)   0.0568*** (0.0049)   0.0548*** (0.0029) 
Age squared  0.0001*** (0.0000)   0.0001** (0.0000)   0.0003*** (0.0001)  -0.0000 (0.0000) 
Female  0.0006 (0.0035)  -0.0102*** (0.0035)  -0.0024 (0.0037)   0.0013 (0.0028) 
African  0.0776*** (0.0043)   0.0891*** (0.0043)   0.0655*** (0.0047)   0.0191*** (0.0035) 
Coloured  0.0479*** (0.0068)   0.0573*** (0.0083)   0.0626*** (0.0098)   0.0205*** (0.0073) 
Indian -0.0131* (0.0069)   0.0296*** (0.0101)  -0.0068 (0.0109)   0.0085 (0.0080) 
Experience -0.0527*** (0.0017)  -0.0609*** (0.0018)  -0.0686*** (0.0028)  -0.0537*** (0.0017) 
Experience squared -0.0001*** (0.0000)  -0.0001** (0.0000)  -0.0004*** (0.0001)   0.0001 (0.0000) 
Eastern Cape -0.0282*** (0.0055)  -0.0284*** (0.0060)  -0.0126* (0.0075)   0.0072 (0.0060) 
Northern Cape -0.0068 (0.0089)   0.0053 (0.0089)  -0.0123 (0.0090)   0.0033 (0.0094) 
Free State -0.0078 (0.0066)  -0.0232*** (0.0070)   0.0045 (0.0083)   0.0005 (0.0073) 
KwaZulu-Natal -0.0075 (0.0058)  -0.0091 (0.0063)  -0.0019 (0.0073)   0.0087 (0.0056) 
North West -0.0228*** (0.0066)  -0.0199*** (0.0068)   0.0015 (0.0090)  -0.0058 (0.0073) 
Gauteng -0.0193*** (0.0054)  -0.0196*** (0.0057)  -0.0030 (0.0066)   0.0050 (0.0046) 
Mpumalanga -0.0077 (0.0070)  -0.0103 (0.0072)   0.0095 (0.0084)   0.0049 (0.0068) 
Limpopo -0.0369*** (0.0065)  -0.0305*** (0.0066)  -0.0100 (0.0084)   0.0060 (0.0061) 
Mining -0.0492*** (0.0067)  -0.0717*** (0.0053)  -0.0542*** (0.0087)   0.0239* (0.0143) 
Manufacturing -0.0246*** (0.0062)  -0.0719*** (0.0048)  -0.0573*** (0.0078)  -0.0091 (0.0096) 
Water & electricity -0.0354*** (0.0112)  -0.0875*** (0.0063)  -0.0851*** (0.0074)   0.0092 (0.0145) 
Wholesale & retail -0.0534*** (0.0065)  -0.0967*** (0.0037)  -0.0630*** (0.0073)   0.0099 (0.0115) 
Construction -0.0638*** (0.0052)  -0.1049*** (0.0045)  -0.0694*** (0.0087)  -0.0161* (0.0095) 
Communication -0.0535*** (0.0061)  -0.0791*** (0.0045)  -0.0779*** (0.0063)  -0.0061 (0.0103) 
Finance -0.0834*** (0.0041)  -0.1208*** (0.0028)  -0.0967*** (0.0056)  -0.0443*** (0.0065) 
Community services -0.0875*** (0.0091)  -0.1630*** (0.0044)  -0.1182*** (0.0074)  -0.0540*** (0.0075) 
Private households  0.2081*** (0.0150)   0.1061*** (0.0117)   0.0725*** (0.0163)   0.2050*** (0.0300) 
Employee  0.0226*** (0.0058)  -0.0394*** (0.0060)  -0.0111* (0.0064)   0.0110*** (0.0040) 
Informal  0.0502*** (0.0102)   0.0261*** (0.0064)   0.0627*** (0.0078)   0.0384*** (0.0064) 
Public -0.0619*** (0.0088)   -0.0461*** (0.0061)    0.0039 (0.0072)   -0.0045 (0.0048) 
Observations 30 353  24 758  19 544  18 130 
LR Chi-square 6 240.49  7 262.68  6 329.60  5 838.86 
Prob. > Chi-square 0.0000  0.0000  0.0000  0.0000 
Pseudo R squared 0.3010  0.4170  0.4547  0.6105 
Observed prob. 0.1076  0.1123  0.1147  0.0740 
Predicted prob. (at X̅) 0.0176   0.0052   0.0021   0.0002 
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10   
Reference groups: male; white; Western Cape; skilled agriculture; self-employed; formal sector; private sector  
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Table 4.7 presents the probit regression results pertaining to the likelihood of a worker being 
underemployed based on the income-related definition. There is a significant, non-linear but 
convex relationship between age and income-based underemployment likelihood. On the other 
hand, experience in general is associated positively with income-related underemployment 
likelihood, an indication that experience increases the chance of becoming income-related 
underemployed. Women as well as Africans and Coloureds are more likely to fall into income-
related underemployment. 
 
Compared to workers in the Western Cape, those residing in the Eastern Cape, Northern Cape, 
Free State, KwaZulu-Natal, North West, Gauteng, Mpumalanga, and Limpopo have a greater 
probability of being income-based underemployed. Moreover, while workers in the private 
households industry are more susceptible to income-related underemployment, those in the 
mining, manufacturing, water and electricity, wholesale and retail. Construction, communication, 
finance and community services sectors have a lesser likelihood of becoming income-related 
underemployed compared skilled agriculture workers. The results also show that informal sector 
workers, relative to their colleagues in the formal sector, are more likely to be income-related 
underemployed. Again, this finding is consistent with the labour segmentation theory which 
suggests that jobs in the informal sector are low-paying. On the other hand, the chances of 
becoming income-related underemployed are lower for employees compared to the self-
employed.  
 
Except in 1995, workers with primary education and matriculants are significantly more likely to 
be income-related underemployed compared to graduates. On the contrary, compared to 
graduates, workers with post-matric qualifications are less likely to be affected by income-
related underemployment. Finally, the results of the probit regressions on the likelihood of a 
worker being underemployed in any of the three approaches are presented in Table 4.8. It must 
be stated that the results in Table 4.8 are very similar the ones in Table A7 which focuses solely 
on the sample of Africans. Holding all other variables constant, it can be deduced that age has a 
significant relationship with underemployment probability. However, the relationship between 
age and underemployment likelihood is convex in 1995, linear in 2002, and concave in both 
2010 and 2016.  
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Table 4.7: Probit regressions on the likelihood of being income-related underemployed 
Independent variable 
Average marginal effects 
1995  2002  2010  2016 
Age -0.0141*** (0.0017)  -0.0263*** (0.0027)  -0.0150*** (0.0029)  -0.0095*** (0.0033) 
Age squared  0.0000** (0.0000)   0.0002*** (0.0000)   0.0001** (0.0000)  -0.0000 (0.0000) 
Female  0.0602*** (0.0036)   0.0816*** (0.0046)   0.0563*** (0.0040)   0.0315*** (0.0044) 
African  0.0291*** (0.0065)   0.1416*** (0.0093)   0.0628*** (0.0080)   0.0125 (0.0090) 
Coloured  0.0183** (0.0086)   0.0862*** (0.0137)   0.0484** (0.0190)   0.0198 (0.0141) 
Indian -0.0003 (0.0146)   0.0380* (0.0216)  -0.0124 (0.0213)  -0.0014 (0.0165) 
Experience  0.0082*** (0.0012)   0.0104*** (0.0018)   0.0095*** (0.0018)   0.0096*** (0.0022) 
Experience squared  0.0000 (0.0000)  -0.0000 (0.0000)  -0.0000 (0.0000)   0.0000 (0.0000) 
Eastern Cape  0.0752*** (0.0081)   0.2094*** (0.0120)   0.0615*** (0.0131)   0.1654*** (0.0197) 
Northern Cape  0.0694*** (0.0099)   0.1189*** (0.0123)   0.0171 (0.0125)   0.1043*** (0.0224) 
Free State  0.1235*** (0.0103)   0.2220*** (0.0129)   0.0618*** (0.0136)   0.1834*** (0.0240) 
KwaZulu-Natal  0.0168** (0.0070)   0.1101*** (0.0108)   0.0417*** (0.0116)   0.1275*** (0.0177) 
North West  0.0640*** (0.0096)   0.1239*** (0.0121)   0.0277** (0.0127)   0.1065*** (0.0219) 
Gauteng  0.0041 (0.0077)   0.0437*** (0.0110)  -0.0127 (0.0089)   0.0972*** (0.0144) 
Mpumalanga  0.0292*** (0.0081)   0.1175*** (0.0120)   0.0471*** (0.0130)   0.1385*** (0.0211) 
Limpopo  0.0340*** (0.0094)   0.1927*** (0.0129)   0.0699*** (0.0143)   0.1356*** (0.0201) 
Mining -0.0779*** (0.0033)  -0.2023*** (0.0047)  -0.0495*** (0.0105)   0.0041 (0.0162) 
Manufacturing -0.0608*** (0.0034)  -0.1633*** (0.0053)  -0.0219*** (0.0080)  -0.0133 (0.0098) 
Water & electricity -0.0698*** (0.0091)  -0.1661*** (0.0164)  -0.0209 (0.0255)  -0.0356* (0.0202) 
Wholesale & retail -0.0483*** (0.0046)  -0.1374*** (0.0062)   0.0070 (0.0102)   0.0061 (0.0110) 
Construction -0.0527*** (0.0036)  -0.1428*** (0.0052)  -0.0173** (0.0080)  -0.0164* (0.0090) 
Communication -0.0639*** (0.0045)  -0.1684*** (0.0061)  -0.0157 (0.0103)  -0.0224** (0.0106) 
Finance -0.0699*** (0.0043)  -0.1495*** (0.0068)  -0.0150 (0.0093)  -0.0169* (0.0096) 
Community services -0.0574*** (0.0083)  -0.1400*** (0.0074)  -0.0134 (0.0091)   0.0094 (0.0106) 
Private households  0.0448*** (0.0079)   0.0287*** (0.0072)   0.0846*** (0.0123)   0.0389*** (0.0124) 
Employee -0.0165** (0.0064)  -0.1647*** (0.0077)  -0.0184*** (0.0070)  -0.0007 (0.0075) 
Informal  0.0302*** (0.0093)   0.0725*** (0.0070)   0.0683*** (0.0081)   0.0360*** (0.0082) 
Public -0.0300*** (0.0103)  -0.0875*** (0.0097)   0.0416*** (0.0094)   0.0656*** (0.0094) 
None -0.0486*** (0.0142)   0.0642** (0.0323)   0.0057 (0.0257)  -0.0348* (0.0185) 
Primary -0.0292* (0.0155)   0.0673*** (0.0258)   0.0468** (0.0235)   0.0332 (0.0223) 
Matric -0.0341** (0.0140)   0.0514*** (0.0192)   0.0298** (0.0137)   0.0334*** (0.0110) 
Matric + Cert/Dip -0.0351*** (0.0111)   -0.0192 (0.0224)   -0.0302** (0.0118)   -0.0026 (0.0123) 
Observations 30 353  24 758  19 544  18 130 
LR Chi-square 6 834.91  10 740.20  2 298.08  1 111.15 
Prob. > Chi-square 0.0000  0.0000  0.0000  0.0000 
Pseudo R squared 0.3976  0.4244  0.2109  0.1071 
Observed prob. 0.0818  0.2077  0.0800  0.0830 
Predicted prob. (at X̅) 0.0174   0.0826   0.0378   0.0615 
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10           
Reference groups: male; white; Western Cape; skilled agriculture; self-employed; formal sector; private sector; degree 
 
 
http://etd.uwc.ac.za/
108 
 
Controlling for other variables, females are significantly more likely than males to be 
underemployed. The probability of a female worker being underemployed, however, decreased 
from approximately seven percent in 1995 to 4 percent in 2016.  The average marginal effects 
estimate for all four periods show that Africans are between two to 15 percent more likely to be 
underemployed compared to Whites. Just like their African counterparts, the Coloured 
population has a greater likelihood of being underemployed relative to White workers. The 
results, however, depict that Indians have a relatively lower probability of being underemployed 
when compared to White workers. Also, underemployment likelihood significantly declines with 
experience, but the effect diminishes as a worker accumulates more experience, which an 
indication that the two variables have a convex relationship. 
 
Workers who reside in the Eastern Cape, Northern Cape, Free State, KwaZulu-Natal, North West, 
Mpumalanga and Limpopo have a higher likelihood of experiencing underemployment 
compared to their counterparts in the Western Cape. As far as the industry of employment is 
concerned, workers in the mining, manufacturing, water and electricity, wholesale and retail, 
construction, communication, finance, and community services industries have a significantly 
lower probability of being underemployed compared those who work in the skilled agricultural 
sector. Workers in the private households industry are, however, more likely to fall into 
underemployment.  
 
Table 4.8 also shows that self-employed individuals are significantly more likely to be 
underemployed than employees. Compared to individuals who are employed in the formal sector, 
informal sector workers are between 10 to 14 percent more likely to be underemployed. 
Moreover, public sector employees have a significantly higher probability of being in the 
underemployment pool relative to their counterparts in the private sector based on estimates from 
the 2010 and 2016 data. The opposite is, however, observed from the 1995 and 2002 results. On 
the basis of educational qualification, individuals with primary education, matriculants, and those 
who have post-secondary school certificate are less likely to be underemployed relative to those 
with a university degree. 
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Table 4.8: Probit regressions on the likelihood of being underemployed in at least one 
approach 
Independent variable 
Average marginal effects 
1995  2002  2010  2016 
Age  0.0160*** (0.0030)   0.0234*** (0.0034)   0.0388*** (0.0042)   0.0145*** (0.0043) 
Age squared  0.0001*** (0.0000)   0.0000 (0.0000)  -0.0001** (0.0000)  -0.0001** (0.0000) 
Female  0.0663*** (0.0052)   0.0554*** (0.0056)   0.0491*** (0.0057)   0.0418*** (0.0058) 
African  0.0924*** (0.0067)   0.1533*** (0.0087)   0.1064*** (0.0086)   0.0245** (0.0098) 
Coloured  0.0388*** (0.0092)   0.0286** (0.0121)   0.0611*** (0.0146)   0.0339** (0.0148) 
Indian -0.0218* (0.0116)   0.0124 (0.0171)  -0.0560*** (0.0171)   0.0003 (0.0189) 
Experience -0.0279*** (0.0021)  -0.0355*** (0.0023)  -0.0382*** (0.0028)  -0.0121*** (0.0030) 
Experience squared  0.0000* (0.0000)   0.0001*** (0.0000)   0.0001*** (0.0000)   0.0001*** (0.0000) 
Eastern Cape  0.0509*** (0.0097)   0.1288*** (0.0121)   0.0283** (0.0129)   0.1244*** (0.0152) 
Northern Cape  0.0618*** (0.0133)   0.0675*** (0.0136)  -0.0049 (0.0143)   0.0692*** (0.0196) 
Free State  0.1045*** (0.0112)   0.1322*** (0.0132)   0.0343** (0.0135)   0.1320*** (0.0187) 
KwaZulu-Natal  0.0134 (0.0092)   0.0599*** (0.0113)   0.0243** (0.0122)   0.0772*** (0.0138) 
North West  0.0239** (0.0112)   0.0633*** (0.0126)  -0.0107 (0.0133)   0.0431** (0.0175) 
Gauteng -0.0158* (0.0090)   0.0028 (0.0108)  -0.0134 (0.0109)   0.0675*** (0.0117) 
Mpumalanga  0.0069 (0.0106)   0.0645*** (0.0127)   0.0305** (0.0136)   0.0945*** (0.0166) 
Limpopo  0.0057 (0.0117)   0.1026*** (0.0132)   0.0322** (0.0140)   0.0784*** (0.0154) 
Mining -0.1329*** (0.0082)  -0.2489*** (0.0072)  -0.0444** (0.0181)   0.0293 (0.0230) 
Manufacturing -0.0786*** (0.0074)  -0.1900*** (0.0072)  -0.0405*** (0.0126)  -0.0310** (0.0139) 
Water & electricity -0.0781*** (0.0181)  -0.2130*** (0.0173)  -0.0934*** (0.0243)   0.0275 (0.0333) 
Wholesale & retail -0.1075*** (0.0088)  -0.2213*** (0.0074)  -0.0327** (0.0137)   0.0132 (0.0156) 
Construction -0.1171*** (0.0066)  -0.2178*** (0.0062)  -0.0577*** (0.0120)  -0.0460*** (0.0129) 
Communication -0.1167*** (0.0085)  -0.2189*** (0.0079)  -0.0788*** (0.0129)  -0.0281* (0.0157) 
Finance -0.1455*** (0.0069)  -0.2599*** (0.0062)  -0.1010*** (0.0106)  -0.0523*** (0.0127) 
Community services -0.1045*** (0.0137)  -0.2800*** (0.0078)  -0.0919*** (0.0120)  -0.0312** (0.0136) 
Private households  0.2586*** (0.0157)   0.0952*** (0.0111)   0.2042*** (0.0181)   0.2293*** (0.0207) 
Employee -0.0084 (0.0096)  -0.2216*** (0.0094)  -0.0490*** (0.0099)  -0.0229** (0.0097) 
Informal  0.1046*** (0.0141)   0.1057*** (0.0094)   0.1410*** (0.0108)   0.1125*** (0.0108) 
Public -0.1062*** (0.0130)  -0.1263*** (0.0108)   0.0310*** (0.0113)   0.0397*** (0.0104) 
None  0.0111 (0.0299)   0.0958*** (0.0334)  -0.0718** (0.0279)  -0.1487*** (0.0127) 
Primary -0.1520*** (0.0143)  -0.0974*** (0.0187)  -0.1691*** (0.0134)  -0.1594*** (0.0115) 
Matric -0.1919*** (0.0125)  -0.1933*** (0.0134)  -0.4164*** (0.0141)  -0.3692*** (0.0163) 
Matric + Cert/Dip -0.0260** (0.0105)   -0.2089*** (0.0093)   -0.2480*** (0.0043)   -0.1656*** (0.0055) 
Observations 30 353  24 758  19 544  18 130 
LR Chi-square 5 164.86  8 198.31  4 096.35  2 586.11 
Prob. > Chi-square 0.0000  0.0000  0.0000  0.0000 
Pseudo R squared 0.1594  0.2675  0.2020  0.1501 
Observed prob. 0.2254  0.3111  0.2138  0.1824 
Predicted prob. (at X̅) 0.1912  0.2553  0.1749  0.1503 
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10           
Reference groups: male; white; Western Cape; skilled agriculture; self-employed; formal sector; private sector  
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Tables 4.9-4.12 display the multinomial logit estimates of the determinants of underemployment 
in the same four surveys respectively. The coefficients represent the ratio of relative risk for a 
unit change in the explanatory variable. It measures the risk of each underemployment status 
category compared to the based category (fully employed).  
 
For all four periods, it was found that age increases the relative probability of being overeducated 
only and being underemployed in any two or in all three categories of underemployment while 
the relative odds of being income-related underemployed decreases by age. However, as one 
advances in age, the effect of age on the probability of being underemployed diminishes. This is 
an indication that compared to young workers, older workers are at a lesser risk of being 
underemployed. Experience, on the other hand, decreases the relative odds of being 
overeducated and being underemployed in more than one category but increases the relative 
likelihood of being income-related underemployed. The effect of experience, however, 
diminishes as workers accumulate more of it.  
 
The multinomial logit regression results for 1995 are displayed in Table 4.9. As expected, being 
female increases the relative probability of time-related and income-based being underemployed 
(compared to being fully employed). More precisely, based on the 1995 estimates, females are 
about 94 percent and 227 percent more likely to be underemployed according to the time-related 
and income-related definitions respectively. Likewise, the relative odds of being underemployed 
(in more than one category at the same time) rather than being fully employed is higher for 
females than males.  
 
The estimates for the other years (2002, 2010, and 2016) give credence to the above findings. 
For example, the 2010 results in Table 4.11 indicate that being female increases the relative odds 
of being time-related underemployed, income-related underemployed, and being concurrently 
underemployed in any two approached by 24 percent, 148 percent, and 134 percent respectively. 
On the other hand, in 2002 (as shown in Table 4.10), it is found that women have about 23 
percent lower relative likelihood of being overeducated while in 2016, being female increases the 
odds of being overeducated by 8 percent. 
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Table 4.9: Multinomial logit regression on underemployment status (1995) 
Independent variable 
Relative risk ratio 
Overeducation only 
 Time-related under-  Income-related under-   Underemployed in any two 
  employment only   employment only    or all three approaches 
Age 1.7861*** (0.0792)  1.1140
*** (0.0444)  0.7478
*** (0.0254)  1.2535
*** (0.0701) 
Age squared 1.0021*** (0.0006)  0.9992
* (0.0004)  1.0017
*** (0.0004)  1.0000 (0.0007) 
Female 1.0160 (0.0504)  1.9368
*** (0.1255)  3.2738
*** (0.2463)  3.0830
*** (0.3662) 
African 2.8094*** (0.1717)  1.1965
** (0.1049)  3.9832
*** (0.9520)  1.7699
*** (0.2742) 
Coloured 1.7346*** (0.1422)  0.9930 (0.1115)  2.8205
*** (0.7044)  1.0995 (0.1995) 
Indian 0.8541 (0.0904)  0.7212
* (0.1249)  0.6917 (0.4319)  0.4824
* (0.1844) 
Experience 0.5005*** (0.0131)  0.9123
*** (0.0200)  1.1758
*** (0.0240)  0.7074
*** (0.0232) 
Experience squared 0.9984*** (0.0006)  1.0010
*** (0.0003)  0.9995 (0.0003)  1.0020
*** (0.0005) 
Eastern Cape 0.6667*** (0.0618)  1.6495
*** (0.1933)  4.0602
*** (0.5516)  1.5029
** (0.2527) 
Northern Cape 0.8518 (0.1169)  1.7863
*** (0.2762)  3.4780
*** (0.5271)  1.9025
*** (0.4041) 
Free State 0.9301 (0.0924)  1.0916 (0.1528)  7.7780
*** (1.0757)  1.3324 (0.2485) 
KwaZulu-Natal 0.8784 (0.0730)  1.2408
* (0.1512)  1.5205
*** (0.2337)  0.8905 (0.1617) 
North West 0.7006*** (0.0759)  1.2113 (0.1754)  3.1220
*** (0.4931)  1.4536
* (0.2900) 
Gauteng 0.7707*** (0.0633)  0.7112
** (0.0954)  1.0835 (0.1966)  0.4841
*** (0.1032) 
Mpumalanga 0.9109 (0.0926)  1.0177 (0.1526)  1.9700
*** (0.3092)  0.6504
* (0.1517) 
Limpopo 0.5747*** (0.0695)  1.5391
*** (0.2184)  2.0798
*** (0.3608)  0.7673 (0.1966) 
Skilled agriculture 4.7669*** (0.5729)  0.7592 (0.1328)  18.495
*** (9.4315)  5.1384
*** (1.3234) 
Mining 2.3236*** (0.3203)  0.5034
*** (0.1334)  0.5069 (0.3900)  0.1460
* (0.1498) 
Manufacturing 3.6642*** (0.3620)  0.6875
** (0.1155)  3.1582
** (1.6571)  1.0086 (0.2822) 
Water & electricity 2.9302*** (0.5768)  0.4536 (0.2373)  1.1973 (1.3572)  0.0000 (0.0009) 
Wholesale & retail 2.1128*** (0.3045)  0.9679 (0.1962)  4.5730
*** (2.4919)  1.6301 (0.5921) 
Construction 1.7932*** (0.1768)  0.9267 (0.1380)  4.9751
*** (2.5504)  1.1217 (0.2740) 
Communication 2.1301*** (0.2744)  0.7020 (0.1530)  1.3248 (0.8636)  0.7408 (0.3101) 
Community services 1.0340 (0.1848)  1.9397
*** (0.3962)  4.8214
*** (2.8228)  1.7843
* (0.6250) 
Private households 43.198*** (6.5946)  1.8516
*** (0.3806)  39.911
*** (20.8449)  27.425
*** (7.9839) 
Employee 1.3177*** (0.1166)  0.8925 (0.1168)  0.8504 (0.1115)  0.8085 (0.1328) 
Informal 1.5476*** (0.1842)  2.5508
*** (0.3573)  1.7573
*** (0.3319)  4.1261
*** (0.8574) 
Public 0.4580*** (0.0760)  0.8505 (0.1418)  0.2902
*** (0.0982)  0.2238
*** (0.0720) 
Constant 0.0000*** (0.0000)   0.0064*** (0.0042)   0.0586*** (0.0429)   0.0005*** (0.0005) 
Observations 30 353 
LR Chi-square 13 124.39 
Prob. > Chi-square 0.0000 
Pseudo R squared 0.2653 
Standard errors in parentheses   
*** p < 0.01, ** p < 0.05, * p < 0.10 Base category: fully employed 
Reference groups: male; white; Western Cape; finance; self-employed; formal sector; private sector  
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Table 4.10: Multinomial logit regression on underemployment status (2002) 
Independent variable 
Relative risk ratio 
Overeducation only 
 Time-related under-  Income-related under-   Underemployed in any two 
  employment only   employment only    or all three approaches 
Age 2.0081*** (0.1150)  0.9939 (0.0822)  0.7008
*** (0.0204)  1.7991
*** (0.1010) 
Age squared 1.0027*** (0.0007)  0.9997 (0.0010)  1.0025
*** (0.0003)  0.9947
*** (0.0007) 
Female 0.7682*** (0.0456)  1.4313
*** (0.1841)  2.2438
*** (0.1168)  2.4412
*** (0.2110) 
African 3.5067*** (0.2823)  2.5080
*** (0.5752)  6.8080
*** (1.0781)  11.238
*** (2.5158) 
Coloured 1.8574*** (0.2062)  1.4219 (0.3938)  3.0950
*** (0.5565)  5.0631
*** (1.3540) 
Indian 1.3745** (0.1945)  1.3323 (0.5875)  2.0016
** (0.5747)  1.1829 (0.6557) 
Experience 0.4438*** (0.0152)  0.9583 (0.0425)  1.1678
*** (0.0190)  0.6168
*** (0.0186) 
Experience squared 0.9974*** (0.0007)  1.0007 (0.0007)  0.9994
** (0.0003)  1.0054
*** (0.0005) 
Eastern Cape 0.6005*** (0.0734)  0.7545 (0.1794)  7.6105
*** (0.9045)  4.9936
*** (0.8908) 
Northern Cape 1.0986 (0.1527)  0.3789
** (0.1533)  3.7864
*** (0.4862)  1.8777
*** (0.4556) 
Free State 0.7268** (0.0970)  0.5290
** (0.1656)  9.7666
*** (1.2271)  3.4411
*** (0.6990) 
KwaZulu-Natal 0.9128 (0.0964)  0.4355
*** (0.1081)  3.4789
*** (0.4164)  1.8420
*** (0.3426) 
North West 0.7889* (0.0974)  0.9319 (0.2223)  3.9105
*** (0.5049)  2.5786
*** (0.5188) 
Gauteng 0.7241*** (0.0722)  0.5911
** (0.1296)  1.6619
*** (0.2253)  1.3051 (0.2615) 
Mpumalanga 0.8400 (0.1039)  0.8948 (0.2175)  3.3616
*** (0.4326)  3.2217
*** (0.6245) 
Limpopo 0.5163*** (0.0718)  0.4164
*** (0.1270)  6.6720
*** (0.8437)  3.1840
*** (0.6270) 
Skilled agriculture 18.008*** (2.4724)  0.3627
** (0.1604)  7.7543
*** (1.1711)  28.138
*** (8.1826) 
Mining 4.7786*** (0.7301)  0.1590
** (0.1199)  0.1914
*** (0.0573)  0.2611 (0.2713) 
Manufacturing 5.7801*** (0.6380)  1.1643 (0.3359)  0.9134 (0.1478)  2.1940
*** (0.6661) 
Water & electricity 2.5034*** (0.7384)  0.0000 (0.0003)  0.5791 (0.3535)  0.0000 (0.0010) 
Wholesale & retail 1.9079*** (0.3586)  1.5833 (0.5086)  1.1052 (0.1919)  3.2457
*** (1.0497) 
Construction 2.7587*** (0.3098)  1.3811 (0.3675)  1.3348* (0.1994)  2.2612
*** (0.6441) 
Communication 3.7973*** (0.5265)  1.1661 (0.4214)  0.4933
*** (0.1108)  1.9574
* (0.7011) 
Community services 0.4850*** (0.0713)  2.1097
*** (0.6092)  1.2815 (0.2180)  1.2683 (0.4121) 
Private households 56.418*** (8.5384)  4.1431
*** (1.2433)  9.5416
*** (1.4488)  109.55
*** (31.5194) 
Employee 0.6034*** (0.0533)  0.4517
*** (0.0864)  0.2424
*** (0.0174)  0.0924
*** (0.0108) 
Informal 1.5285*** (0.1534)  1.8676
*** (0.3359)  2.2521
*** (0.1716)  2.4603
*** (0.2976) 
Public 0.5440*** (0.0734)  0.3313
*** (0.0900)  0.2026
*** (0.0353)  0.3484
*** (0.1050) 
Constant 0.0000*** (0.0000)   0.0485** (0.0623)   4.1563*** (1.9853)   0.0000*** (0.0000) 
Observations 24 758 
LR Chi-square 17 261.35 
Prob > Chi-square 0.0000 
Pseudo R squared 0.3633 
Standard errors in parentheses   
*** p < 0.01, ** p < 0.05, * p < 0.10 Base category: fully employed 
Reference groups: male; white; Western Cape; finance; self-employed; formal sector; private sector  
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Table 4.11: Multinomial logit regression on underemployment status (2010) 
Independent variable 
Relative risk ratio 
Overeducation only 
 Time-related under-  Income-related under-   Underemployed in any two 
  employment only   employment only    or all three approaches 
Age 2.4248*** (0.2093)  1.0173 (0.0781)  0.6899
*** (0.0302)  1.5376
*** (0.1477) 
Age squared 1.0063*** (0.0011)  0.9993 (0.0009)  1.0028
*** (0.0005)  0.9953
*** (0.0011) 
Female 0.9800 (0.0641)  1.2412
** (0.1341)  2.4761
*** (0.1863)  2.3447
*** (0.2979) 
African 3.4513*** (0.3616)  3.8878
*** (1.3017)  8.5796
*** (3.1004)  2.6329
*** (0.8907) 
Coloured 2.5627*** (0.3526)  3.1410
*** (1.1242)  4.4690
*** (1.7325)  1.2718 (0.5080) 
Indian 0.8057 (0.1637)  1.5533 (0.8704)  1.3254 (0.8206)  0.4849 (0.3807) 
Experience 0.3329*** (0.0173)  0.9908 (0.0421)  1.2432
*** (0.0308)  0.7526
*** (0.0390) 
Experience squared 0.9929*** (0.0012)  1.0006 (0.0007)  0.9984
*** (0.0004)  1.0041
*** (0.0008) 
Eastern Cape 0.8633 (0.1248)  0.7641 (0.1639)  2.8025
*** (0.5281)  1.1229 (0.3056) 
Northern Cape 0.8292 (0.1442)  0.8799 (0.2094)  1.4594
* (0.3194)  1.1914 (0.3601) 
Free State 1.0538 (0.1507)  0.7608 (0.1685)  2.4319
*** (0.4758)  1.8277
** (0.4724) 
KwaZulu-Natal 1.0547 (0.1362)  0.6741
* (0.1400)  1.9534
*** (0.3725)  1.5004 (0.3797) 
North West 1.0761 (0.1706)  0.2667
*** (0.0833)  1.8820
*** (0.3863)  0.5264
* (0.1828) 
Gauteng 1.0263 (0.1208)  0.6945
* (0.1357)  0.8525 (0.1729)  0.5301
** (0.1469) 
Mpumalanga 1.1442 (0.1625)  0.5187
*** (0.1236)  1.9660
*** (0.3895)  1.4802 (0.3929) 
Limpopo 0.8229 (0.1306)  0.4821
*** (0.1163)  2.7012
*** (0.5226)  1.1440 (0.3177) 
Skilled agriculture 12.132*** (2.3451)  0.4493
* (0.2087)  1.5746
** (0.3203)  2.9154
*** (1.0677) 
Mining 3.9928*** (0.8062)  0.2973 (0.3048)  0.5017 (0.2230)  0.0000 (0.0008) 
Manufacturing 3.7472*** (0.4976)  1.0739 (0.2761)  1.0490 (0.2013)  0.6212 (0.2452) 
Water & electricity 0.9508 (0.3770)  0.8688 (0.8920)  1.0179 (0.6312)  0.0000 (0.0008) 
Wholesale & retail 2.9858*** (0.5084)  1.4351 (0.3763)  1.5044
** (0.2927)  2.9172
*** (0.8996) 
Construction 2.9576*** (0.3660)  1.0059 (0.2293)  1.1170 (0.1912)  1.4657 (0.4114) 
Communication 1.9452*** (0.3247)  0.5096
* (0.1925)  1.1520 (0.2604)  0.7995 (0.3493) 
Community services 0.7780* (0.1133)  1.8868
*** (0.4580)  1.1931 (0.2229)  0.5299
* (0.1768) 
Private households 28.146*** (4.5518)  9.8541
*** (2.2978)  4.2789
*** (0.7504)  19.646
*** (5.6095) 
Employee 0.8889 (0.0941)  0.4706
*** (0.0761)  0.8244
* (0.0919)  0.6224
** (0.1227) 
Informal 2.6600*** (0.2908)  3.0445
*** (0.5077)  3.0790
*** (0.3401)  3.4925
*** (0.7049) 
Public 1.2059 (0.1581)  0.5390
** (0.1321)  1.4609
*** (0.2050)  4.6938
*** (1.2136) 
Constant 0.0000*** (0.0000)   0.0139*** (0.0171)   0.6671 (0.5190)   0.0000*** (0.0000) 
Observations 19 544 
LR Chi-square 8 771.76 
Prob > Chi-square 0.0000 
Pseudo R squared 0.2908 
Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.10  Base category: fully employed  
Reference groups: male; white; Western Cape; finance; self-employed; formal sector; private sector  
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Table 4.12: Multinomial logit regression on underemployment status (2016) 
Independent variable 
Relative risk ratio 
Overeducation only 
 Time-related under-  Income-related under-   Underemployed in any two 
  employment only   employment only    or all three approaches 
Age 5.1610*** (0.5271)  0.9152 (0.0651)  0.8172
*** (0.0373)  1.0455 (0.0873) 
Age squared 0.9998 (0.0012)  1.0002 (0.0008)  1.0009
* (0.0005)  0.9987 (0.0009) 
Female 1.0830 (0.1025)  1.3033
** (0.1377)  1.5334
*** (0.1078)  1.9385
*** (0.2332) 
African 1.9591*** (0.2594)  2.1161
** (0.6790)  1.5667
** (0.2789)  0.9803 (0.2685) 
Coloured 1.8728*** (0.3954)  3.6122
*** (1.2544)  1.8435
*** (0.4000)  0.9273 (0.3253) 
Indian 1.4632 (0.3556)  0.7962 (0.5277)  1.2620 (0.3659)  0.3303 (0.2511) 
Experience 0.1882*** (0.0120)  1.0838
** (0.0440)  1.1662
*** (0.0305)  1.0089 (0.0472) 
Experience squared 1.0010 (0.0012)  0.9995 (0.0006)  0.9995 (0.0004)  1.0009 (0.0007) 
Eastern Cape 1.3330 (0.2553)  1.7248
*** (0.3534)  5.6383
*** (1.0885)  4.3299
*** (1.2018) 
Northern Cape 1.1812 (0.3744)  1.3682 (0.3759)  3.8590
*** (0.8659)  1.3921 (0.5530) 
Free State 1.0838 (0.2712)  2.2750
*** (0.5315)  6.2048
*** (1.3125)  4.1928
*** (1.2835) 
KwaZulu-Natal 1.2466 (0.2210)  1.0307 (0.2253)  4.5760
*** (0.8988)  2.6020
*** (0.7476) 
North West 0.9005 (0.2349)  0.6824 (0.2212)  4.0193
*** (0.8981)  1.2400 (0.4869) 
Gauteng 1.1729 (0.1741)  1.4704
** (0.2816)  3.6590
*** (0.7023)  1.9366
** (0.5493) 
Mpumalanga 1.1605 (0.2618)  1.6661
** (0.3823)  4.9074
*** (1.0189)  2.6106
*** (0.8143) 
Limpopo 1.1526 (0.2319)  1.3124 (0.2961)  4.8200
*** (0.9823)  2.5931
*** (0.7833) 
Skilled agriculture 6.0644*** (2.2078)  0.4082
** (0.1720)  1.3589
* (0.2443)  2.0026
** (0.6025) 
Mining 15.699*** (4.6282)  0.1879 (0.1913)  1.6201
** (0.3924)  0.6260 (0.4650) 
Manufacturing 4.4216*** (0.8656)  0.5196
** (0.1380)  1.2703 (0.2052)  0.4323
** (0.1691) 
Water & electricity 8.8121*** (3.2376)  1.2391 (0.9172)  0.8280 (0.4393)  0.4374 (0.4547) 
Wholesale & retail 11.161*** (2.5956)  0.8606 (0.1954)  1.5217
*** (0.2428)  1.5311 (0.3990) 
Construction 3.2921*** (0.6471)  0.6728
** (0.1318)  1.1685 (0.1670)  0.7125 (0.1843) 
Communication 5.7348*** (1.3180)  0.8514 (0.2273)  1.1183 (0.2231)  0.4840 (0.2229) 
Community services 0.8037 (0.1422)  1.2465 (0.2560)  1.7157
*** (0.2497)  0.7809 (0.1912) 
Private households 264.67*** (59.5734)  9.4034
*** (1.8790)  2.1819
*** (0.3413)  8.4851
*** (2.0768) 
Employee 1.5610*** (0.2405)  0.4918
*** (0.0720)  1.0020 (0.1152)  0.7185 (0.1495) 
Informal 2.0308*** (0.3982)  4.0925
*** (0.6403)  1.6818
*** (0.1777)  2.8367
*** (0.5365) 
Public 0.9036 (0.1513)  0.7079 (0.1657)  1.5081
*** (0.1656)  6.6989
*** (1.2513) 
Constant 0.0000*** (0.0000)   0.0349*** (0.0381)   0.3873 (0.2505)   0.0000*** (0.0000) 
Observations     18 130       
LR Chi-square (112)     7 156.04       
Prob > Chi-square     0.0000       
Pseudo R squared     0.2782             
Standard errors in parentheses      *** p < 0.01, ** p < 0.05, * p < 0.10       Base category: fully employed 
Reference groups: male; white; Western Cape; finance; self-employed; formal sector; private sector 
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Tables 4.9-4.12 show that the relative probability of being underemployed rather than fully 
employed is higher for Africans and Coloured than for Whites. For example, in 2016, Africans 
are about 96 percent more likely to be overeducated, 112 percent at odds of being time-related 
underemployed, and 57 percent more likely to be income-related underemployed. Likewise, 
compared to Whites, the Coloured population group are about 87 percent at odds of being 
overeducated, 84 percent more likely to be underemployed under the income-related approach 
and approximately 261 percent more likely to be time-related underemployed as the 2016 results 
indicate. Indians, on the other hand, are associated with a lower relative probability (barely 
significant at 10% level) of being time-related underemployed and being underemployed in any 
two or in all approaches concurrently compared to Whites (based on 1995 estimates). However, 
Indians are found to have a higher probability of being overeducated and income-related 
underemployed (based on 2002 estimates). 
 
Living in the Eastern Cape, Free State, North West, Gauteng, and Limpopo rather than in the 
Western Cape significantly reduces the relative odds of being overeducated according to the 
estimates for 1995 and 2002. Likewise, the relative probability of being time-related 
underemployed in higher in the Eastern Cape, Northern Cape, KwaZulu-Natal, Gauteng, and 
Limpopo compared to the Western Cape based on the 1995 results. However, the estimates for 
2002 show that those workers residing in Northern Cape, Free State, KwaZulu-Natal, Gauteng, 
and Limpopo are less likely than those in the Western Cape to be time-related underemployed. 
Moreover, compared to workers in the Western Cape, those who reside in KwaZulu-Natal, North 
West, Gauteng, Mpumalanga, and Limpopo are more likely to be fully employed than 
underemployed according to the time-related definition based on the results for 2010.  
 
Furthermore, except for Gauteng in 1995 and 2010, living in a province other than the Western 
Cape significantly increases the relative odds of being income-related underemployed as 
opposed to being fully employed. In addition, compared to the Western Cape, the relative 
probability of being underemployed in more than one category is higher when a worker resides 
in the Eastern Cape, Northern Cape, and North West but lower when the worker lives in Gauteng 
or Mpumalanga according to the 1995 estimates. In 2016, the relative likelihood of being 
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underemployed in any two or in all approaches is higher in the Eastern Cape, Free State, 
KwaZulu-Natal, Gauteng, Mpumalanga and Limpopo. 
 
Considering the industry of employment, except for the community services sector and for the 
water and electricity sector in 2010, working in a sector other than the financial sector 
significantly increases a worker’s relative probability of being overeducated (compared to the 
fully employed). Likewise, while workers in the wholesale and retail, community services and 
private households sectors in general are relatively more likely to be time-related underemployed, 
those in the mining and manufacturing sectors (1995 and 2002 estimates) as well as those in the 
communication and skilled agriculture sectors (2010 estimates) have lower relative odds of 
experiencing time-related underemployment compared to their colleagues in the financial sector.  
 
Moreover, working in sectors such as skilled agriculture, manufacturing, mining, wholesale and 
retail, construction, community services and private households rather than in the financial sector 
is associated with a higher relative probability of being income-related underemployed. Workers 
in skilled agriculture, mining, community services, private households, manufacturing, wholesale 
and retail, water and electricity, construction and communication sectors are more likely to be 
underemployed in more than one category concurrently. 
 
Being an employee rather than self-employed significantly increases the relative probability of 
being overeducated by 32 and 56 percent according to the estimates for 1995 and 2016 
respectively. The 2002 results, however, reveal that employees are 40 percent less likely to be 
overeducated relative to be fully employed. The relative odds of being underemployed based on 
the time-related and income-related definitions as well as being underemployed in more than one 
category is generally lower for employees than for self-employed individuals. 
 
Compared to their colleagues in the formal sector, workers who work in the informal sector are 
relatively more likely to be overeducated, underemployed under both the time-related and 
income-based definitions, and concurrently underemployed in any two or in all three approaches. 
Furthermore, working in the public sector rather than in the private sector is associated with a 
significantly lower relative probability of being overeducated (1995 and 2002 estimates) or time-
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related underemployed (2002 and 2010 estimates). While the 1995 and 2002 results indicate that 
public sector workers have a lower relative probability of being income-related underemployed 
and underemployed in more than one category at the same time. The 2010 and 2016 estimates, 
however, depict contrary findings. 
 
Finally, the multinomial log regressions for 2010 and 2016 are re-run in Tables A8 and A9 
respectively by including additional explanatory variables. Most of the results in Tables A8 and 
A9 are similar to ones reported in Tables 4.11 and 4.14. With regards to the new explanatory 
variables, the results show that being in a permanent contract significantly reduces the relative 
risk of underemployed. Moreover, compared to their counterparts in larger firms, workers in 
smaller establishments are at odds of being time-related underemployed than being fully 
employed. However, employees of larger forms have a higher relative risk of experiencing 
overeducation than being well-matched. Again, this observation can be explained by the 
possibility that larger firms have the means to appoint highly educated while small-sized firms 
may generally offer casual employment. Furthermore, the odds of being time-related 
underemployed, income-related underemployed or underemployed in one that one category is 
considerably lower for workers who are members of a trade union. 
 
4.4  Conclusion 
 
This chapter provides a detailed descriptive and econometric analysis of underemployment as a 
labour market deficiency by incorporating all three dimensions of the underemployment, namely 
time-related, overeducation, and income-based definitions. The discussions in the chapter mainly 
focused on addressing the first research objective of the study. The chapter began with an in-
depth descriptive analysis of all the three types of underemployment before dealing with the 
econometric estimations regarding the likelihood of underemployment. 
 
The underemployed and the unemployed share similar characteristics. As far as the demographic 
characteristics of the underemployed are concerned, a greater proportion of such workers are 
found to be Africans, females, workers age between 25 and 44 years at the time of the survey, 
and those who resided in urban areas. In the area of education, most of the time-related and 
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income-based underemployed workers have a primary or secondary education. Moreover, while 
overeducated workers have the highest average years of education, income-related 
underemployed workers are the least educated.  
 
An examination of the work-related characteristics of the underemployed revealed that the 
highest proportions of time-related and income-based underemployed workers are those involved 
in elementary jobs and domestic work while the overeducated are mostly workers in elementary 
occupations as well as managers. Likewise, a greater number of underemployed workers are 
found in the private sector and in the tertiary sector. Furthermore, workers who have been 
employed for not more than three years as well as those with more than three years of work-
related experience were more prone to underemployment. Overall, overeducated workers enjoy 
better working conditions than their counterparts affected by any of the other two types of 
underemployment. 
 
It was also observed that the prevalence of overeducation and income-based underemployment is 
higher than the incidence of time-related underemployment. Furthermore, some workers are 
affected by more than one type of underemployment. Overall, the likelihood of experiencing 
underemployment is higher for females (in the case of time-related and income-based 
underemployment), Africans, informal sector employees, workers in the private households 
industry, and the self-employed. 
 
The chapter also briefly examines the earnings profile of the underemployed across all the three 
definitions and it is found that on average, the overeducated earn the highest (their mean earnings 
are higher when compared to the fully employed), followed by the time-based underemployed 
while the income-based underemployed earn the least. In the next chapter, the relationship 
between earnings and underemployment will be thoroughly analysed, with particular focus on 
the comparison between the overeducated, undereducated and adequately educated workers. 
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CHAPTER FIVE: THE EFFECTS OF OVEREDUCATION ON EARNINCS 
 
5.1  Introduction 
 
This chapter examines the impact of overeducation in the South African labour market by 
analysing the earnings of overeducated workers. The positive relationship between earnings and 
investment in human capital via educational attainment is well documented in the labour 
economics literature since Becker (1964). In recent times, some studies have pointed out the 
limitations in the returns to schooling. It is stipulated that education beyond what is required to 
perform one’s job is remunerated at a lower rate (albeit a positive rate) compared to the rate at 
which required education is remunerated. Section 5.2 compares the characteristics of 
overeducated workers with those of the undereducated and adequately educated workers. The 
section also assesses the number as well as the percentage of overeducated, undereducated and 
adequately matched workers. An econometric analysis of the wage effects of overeducation 
using the Mincer wage equation and the ORU model is carried out in Section 5.3, before Section 
5.4 concludes the chapter. 
 
5.2  Descriptive statistics 
 
Figures 5.1 and 5.2 respectively show the number and the percentage of the mismatched workers. 
It can be observed that the number of undereducated workers as well as the rate of 
undereducation are higher than those recorded under overeducation for most of the period under 
consideration. As indicated in Figure 5.1, the number of undereducated workers ranges between 
1.27 million and 2.08 million while the number of overeducated workers ranges from 0.96 
million to 1.84 million. Likewise, the percentage of undereducated workers, as shown in Figure 
5.2, ranges from 11.4 percent to 16.2 percent compared to the percentage of overeducated 
workers which ranges from 6.6 percent to 15.1 percent. Moreover, most workers in South Africa 
have the required education for their jobs. Between 1995 and 2016, the number of workers who 
have the required level of education has increased from 6.63 million to 12.54 million as shown in 
Table A13. Table A13 also indicates that between 64.5 to 78.7 percent of workers are in jobs that 
adequately match their educational qualifications. 
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Figure 5.1: Number of mismatched workers 
 
 
Figure 5.2: Percentage of mismatched workers 
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Table 5.1: The share of education mismatch, selected periods 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Race               
   African 0.611 0.630 0.637* 0.612* 0.848* 0.866* 0.822* 0.818* 0.620 0.646 0.690 0.746 
   Coloured 0.093* 0.080* 0.073* 0.063* 0.112* 0.095* 0.102 0.114  0.131 0.128 0.120 0.107 
   Indian 0.036 0.044 0.040 0.045  0.014* 0.011* 0.025* 0.025  0.041 0.043 0.040 0.033 
   White 0.260* 0.243* 0.250* 0.281* 0.027* 0.027* 0.051* 0.043* 0.207 0.183 0.150 0.114 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Gender               
   Male 0.591 0.601 0.541 0.472* 0.649* 0.612* 0.591 0.629* 0.605 0.577 0.568 0.565 
   Female 0.409 0.399 0.459 0.528* 0.351* 0.388* 0.409 0.371* 0.395 0.423 0.432 0.435 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Age               
   15 to 24 years 0.165* 0.149* 0.094 0.041* 0.061* 0.044* 0.044* 0.048* 0.126 0.128 0.100 0.090 
   25 to 34 years 0.445* 0.463* 0.339 0.295  0.220* 0.171* 0.177* 0.187* 0.352 0.343 0.351 0.331 
   35 to 44 years 0.251* 0.238* 0.334 0.342  0.313 0.297 0.250* 0.231* 0.304 0.283 0.304 0.320 
   45 to 54 years 0.106* 0.106* 0.173 0.213  0.257* 0.303* 0.334* 0.328* 0.159 0.174 0.179 0.188 
   55 to 65 years 0.034* 0.043* 0.061 0.110* 0.149* 0.185* 0.194* 0.206* 0.059 0.071 0.065 0.071 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
   Mean 33.46* 33.76* 37.29 39.97* 41.50* 43.90* 44.11* 44.22* 36.20 36.68 37.08 37.75 
Occupation               
   Managers 0.057 0.132* 0.088 0.163*  0.054 0.040* 0.044* 0.064*  0.054 0.063 0.088 0.083 
   Professionals 0.000* 0.000 0.096* 0.151* 0.106 0.002* 0.020* 0.044*  0.099 0.007 0.004 0.034 
   Technicians 0.041* 0.055* 0.176* 0.198*  0.062* 0.051* 0.101 0.057*  0.138 0.135 0.101 0.090 
   Clerks 0.117 0.031* 0.043* 0.099 0.086 0.104* 0.060* 0.078*  0.084 0.128 0.125 0.121 
   Service workers 0.063* 0.015* 0.016* 0.046* 0.181 0.094* 0.089* 0.139*  0.176 0.131 0.139 0.171 
   Skilled agriculture 0.008 0.093* 0.004 0.010 0.103* 0.017 0.087* 0.006  0.079 0.012 0.056 0.006 
   Trade workers 0.055* 0.039* 0.065* 0.090* 0.171* 0.135 0.161 0.168* 0.286 0.262 0.130 0.146 
   Operators 0.166* 0.169* 0.036* 0.047*  0.137* 0.119* 0.084* 0.095 0.053 0.109 0.092 0.103 
   Elementary  0.388* 0.344* 0.394* 0.076*  0.293* 0.272* 0.276* 0.267  0.225 0.174 0.176 0.247 
   Domestic workers 0.105* 0.122* 0.082 0.121*  0.103* 0.101* 0.088* 0.082*  0.065 0.066 0.067 0.058 
   Other/Unspecified 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Years of work experience               
   1 to 5 years 0.129* 0.124* 0.094* 0.084* 0.003* 0.004* 0.008* 0.005* 0.056 0.063 0.056 0.051 
   6 to 10 years 0.220* 0.255* 0.168 0.162  0.019* 0.015* 0.033* 0.034* 0.132 0.147 0.144 0.137 
   11 to 15 years 0.222* 0.219* 0.185 0.151  0.050* 0.036* 0.055* 0.066* 0.170 0.164 0.18 0.172 
   16 to 20 years 0.170 0.144 0.211* 0.186  0.094* 0.059* 0.077* 0.098* 0.170 0.152 0.176 0.173 
   21 to 25 years 0.104* 0.112* 0.132 0.143  0.120* 0.099* 0.091* 0.084* 0.150 0.138 0.143 0.154 
   26 to 30 years 0.076* 0.066* 0.109 0.117  0.143 0.125 0.127 0.111  0.122 0.115 0.113 0.119 
   Above 30 years 0.079* 0.080* 0.101* 0.156* 0.570* 0.663* 0.609 0.603* 0.200 0.221 0.189 0.193 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
   Mean 15.39* 15.13* 17.49* 18.84* 32.95* 35.47* 33.47* 33.10* 20.84 20.99 20.27 20.63 
* The estimate is significantly different from that of adequately educated workers in the same year at α = 5%. 
http://etd.uwc.ac.za/
122 
 
Table A11 in the appendix presents the incidence of mismatch by gender for four selected 
periods. It can be deduced that the incidence of mismatch between workers’ qualification and the 
educational requirements of their jobs (both overeducation and undereducation) is higher for 
males compared to females. Except in the third quarter of 2016 which has relatively lower rates 
(3.7 percent for males and 4.1 percent for females), the rate of overeducation is approximately 
seven percent for males but five percent for females. While the incidence of undereducation for 
males seems to be higher than that of overeducation, the rates for the two forms of mismatch for 
females are similar. Moreover, while the rate of adequately matched male workers ranges 
between 39 percent and 44 percent, the rate for their female counterpart ranges from 28 percent 
to 34 percent. 
 
Table 5.1 presents the share of mismatched workers based on certain demographic and work-
related variables in 1995, September 2002, and the third quarter of 2010 and 2016. In relation to 
the proportion of mismatched workers by gender, males dominate the share of both 
overeducation and undereducation. Also, approximately 57 to 60 percent of adequately matched 
workers are males. The average age of undereducated workers ranges between 41 and 44 years 
while the mean age of overeducated workers is between 33 to 39 years. Thus, the overeducated 
are relatively younger than undereducated workers. Overeducation can, therefore, be said to be 
more prevalent at the start of one’s career due to the lack of the relevant work-related experience. 
 
Regarding the share of surplus and deficit education by race, Africans dominate both forms of 
mismatch. However, Africans also constitute the highest proportion of well-matched workers 
(representing 62 to 75 percent of all adequately educated workers), followed by the White 
population which represents about 11 to 20 percent of well-matched workers. The Indian 
population group, on the other hand, make up the lowest proportion both overeducated and 
undereducated workers.  
 
It is also important to analyse how years of work experience affect surplus and deficit education. 
Undereducated workers have the highest mean years of experience (between 33 and 35 years) 
compared to the overeducated workers (between 15 and 19 years).  Based on the estimates 
reported in Table 5.1, except for the 2016 estimates, it appears that the more a worker 
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accumulates years of work experience, the lesser is the chance of being overeducated. This 
observation gives credence to the theoretical argument that overeducation is a transient 
phenomenon that declines as workers gain more work experience and/or acquire on-the-job 
training. On the other hand, undereducated workers rely on more years of work experience to 
compensate for their lower level of education. As it is evident in Table 5.1, the share of 
undereducated workers increases from one percent and below (for workers with not more than 
five years of experience) to between 57 to 66 percent (for those with more than 30 years of 
experience). Table A12 supports the findings in Table 5.1 as the correlation coefficient between 
overeducation and years of experience in negative while there is a positive correlation between 
undereducation and years of experience. Furthermore, the correlation coefficient between years 
of education and years of experience is negative which emphasises the trade-off that exist 
between the two variables. 
 
With respect to the share of mismatch by occupational category, Table 5.1 reports that workers 
in the elementary occupations constitute the highest proportion of both overeducated and 
undereducated workers. It can be expected that these workers may have less educational 
qualifications but rather more work experience. On the other hand, professionals seem to be less 
prone to mismatch. This is probably because professionals are more likely to obtain high 
advanced degrees which their jobs require. Moreover, as shown in Table A14, the utilities and 
mining industries have the lowest share of both overeducated and undereducated workers while 
workers in the wholesale and retail trade industry as well as those in the community services 
industry constitute the highest proportion of adequately educated workers. 
 
On the basis of province, Table A14 gives an indication that most undereducated workers, just 
like their overeducated counterparts, reside in Gauteng and KwaZulu-Natal while the Northern 
Cape has the lowest (less than five percent) proportion of workers in both categories. 
Furthermore, the average tenure for overeducated workers ranges from five to nine years while 
that of undereducated workers is between eight and nine years. It appears that as the tenure of 
employment increases, the proportion of both overeducated and undereducated workers declines. 
With regard to overeducation, it seems that as workers’ tenure of employment increases, they get 
more experience and/or training which make them qualify for more suitable positions in the 
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organisation. The results also give the impression that as undereducated workers stay longer in 
their organisation, they tend to acquire further education either willingly or as demanded by their 
organisation. 
 
Figure 5.3 displays the percentage of mismatch based on the workers’ level of education. As 
expected, workers with no years of formal education are all deemed as undereducated for their 
jobs in both 2010 and 2016. Likewise, 63.3 percent of workers who have only primary education 
are undereducated with the remaining 36.7 percent being adequately matched in 2016. In 
contrast, approximately 87 percent of workers who have a university degree are overeducated 
while the remaining 13 percent are adequately matched based on the 2010 data. In 2016, 
however, the share of overeducated graduates drops to 67 percent while the proportion of 
graduates who are adequately educated for their jobs increases to 33 percent. Moreover, workers 
who have a secondary school education and those with post-secondary school certificate or 
diploma have the highest percentage of adequately educated workers. In 2016, 94 percent of 
workers who have completed Matric are adequately matched while only 4.7 percent and 1.3 
percent of them are undereducated and overeducated respectively. Similarly, 86.7 percent of 
workers who possess a post-Matric certificate or diploma are adequately matched while the 
remaining 13.3 percent are overeducated. 
 
Figure 5.3: Percentage of mismatch by education level, 2010 and 2016 
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Table 5.2 presents the proportion of well-matched and mismatched workers in each educational 
attainment category. As expected, overeducated workers have the highest mean years of 
education (between 12 to 15 years) while undereducated workers, on average, have the lowest 
years of education (between two to five years). A significant number of undereducated workers 
either have no formal education or only completed primary education. Moreover, the proportion 
of overeducated with a bachelor’s degree has significantly increased from about 15 percent in 
1995 to approximately 72 percent. This, therefore, supports the notion that the increase in 
overeducation is due to the structural oversupply of skilled workers since there has been a 
general rise in educational attainment in recent times. 
 
Table 5.2: The share of education mismatch by educational attainment, selected periods 
 Overeducated  Undereducated  Adequately educated 
Educational level 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
None 0.000 0.000 0.000 0.000  0.574
* 0.483* 0.220* 0.166*  0.000 0.000 0.000 0.000 
Primary 0.000* 0.000* 0.000* 0.000*  0.282 0.410
* 0.553* 0.586*  0.271 0.239 0.082 0.055 
Matric 0.614 0.678 0.442* 0.111*  0.145
* 0.107* 0.227* 0.248*  0.637 0.651 0.769 0.802 
Matric + Cert. / Dip. 0.238* 0.072* 0.117 0.165*  0.000
* 0.000* 0.000* 0.000*  0.092 0.110 0.137 0.108 
Degree 0.147* 0.250* 0.441* 0.723*  0.000 0.000 0.000
* 0.000*  0.000 0.000 0.011 0.036 
Unspecified 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 
Mean 12.07* 12.63* 13.81* 15.14*  2.55
* 2.42* 4.64* 5.12*  9.36 9.68 10.82 11.12 
* The estimate is significantly different from that of adequately educated workers in the same year at α = 5%. 
 
Table 5.3 contains the average real hourly and monthly earnings of workers in accordance with 
their level of education. It can be deduced that education significantly increases earnings. This is 
because the estimates in the table portray that both the mean hourly wages and monthly real 
earnings of workers increase as the level of education increases. For instance, in 1995, while 
workers with no formal education only earned an average of R17.56 per hour, those who have 
completed Matric received 43.41 per hour and degree holders earned R116.03 per hour on 
average.  
 
The 2002, 2010 and 2016 estimates show that the mean monthly real earnings of workers with a 
post-Matric certificate or diploma is more than twice that of workers with Matric only, while 
degree holders on average earn three times more than their colleagues who have only completed 
matric. Figure A4 in the Appendix also depicts that there is a positive relationship between 
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earnings and years of education. This observation supports the human capital theory which 
suggests that each additional year of schooling is rewarded with a higher return. In other words, 
the observed variations in earnings can be explained by the amount of investment in human 
capital. 
 
Table 5.3: Average real remuneration by education level  
 Real hourly wage  Real monthly earnings 
Educational level 1995  2002  2010  2016  1995  2002  2010  2016 
None 17.56  9.11  16.13  19.25  2 788  1 606  2 866  2 899 
Primary 18.20  11.40  19.05  21.49  3 060  2 017  3 406  3 280 
Matric 43.41  32.02  34.51  33.74  7 768  5 596  6 147  5 858 
Matric + Cert. / Dip. 74.58  66.77  81.20  75.68  12 798  11 940  14 344  12 536 
Degree 116.03  100.69  120.31  114.01  21 093  18 444  20 593  19 342 
Unspecified 53.60  20.37  35.73  26.28  8 472  3 891  6 420  5 470 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered. 
 
Furthermore, both the average hourly and monthly real earnings of overeducated workers are 
higher than those of workers who are adequately educated for the period under consideration. As 
indicated in Table A16, the mean real earnings of overeducated workers range between R35.86 
and R106.80 per hour and from R6 845 to R17 463 per month while adequately matched workers 
on average earn between R26.10 and R44.65 per hour and between R4 880 and R7 713 per 
month. Undereducated workers, on the other hand, earn less as the mean real earnings of such 
workers range between R11.95 and R29.59 per hour and between R2 077 and R5 045 per month. 
 
Figures 5.4 and 5.5 show the distributions of real hourly wages for overeducated, undereducated, 
and adequately educated workers in 1995 and 2016 respectively using kernel density plots. It can 
be deduced from Figure 5.4 that the real hourly wages of overeducated and adequately matched 
workers are higher than that of the undereducated. This is because the kernel density plots for 
overeducated and adequately matched workers are further to the right compared to the plot for 
the undereducated. The figure also shows that although the overeducated earn relatively higher 
than their adequately educated counterparts, the wage difference between them is minimal in 
1995. Although the overeducated may earn more on average, in relative terms, the result could 
be different if the overeducated are compared to their colleagues with the same years of 
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education who are adequately employed. The econometric analysis in section 5.3 will provide 
some answers in that direction. 
 
Figure 5.4: Kernel density plot of the natural logarithm of real hourly wages (1995) 
 
 
Figure 5.5: Kernel density plot of the natural logarithm of real hourly wages (2016) 
 
 
On the contrary, the difference in real wages between overeducated and well-matched workers 
seems more distinct in 2016 as indicated in Figure 5.5. As shown in the figure, the distribution of 
real hourly wages for overeducated workers is skewed to the left. This suggests that the average 
real hourly wages of overeducated workers are significantly higher than those of the other two 
categories. Moreover, although the average real hourly wages are lower for workers with deficit 
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schooling, the gap between the undereducated and adequately educated workers is smaller in 
2016 than in 1995. This means that while the wage gap between overeducated workers and the 
rest has widened between 1995 and 2016, the gap between undereducated and adequately 
matched workers has reduced over the same period. 
 
Figure 5.6: Kernel density plot of the natural logarithm of real monthly wages (1995) 
 
 
Figure 5.7: Kernel density plot of the natural logarithm of real monthly wages (2016) 
 
 
The distributions of real monthly earnings for matched and mismatched workers in 1995 and 
2016 are shown in Figures 5.6 and 5.7 respectively. The results are similar to what was observed 
in the case of real hourly wages. As Figure 5.6 depicts, average real monthly earnings in 1995 
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are significantly higher among overeducated and adequately educated workers relative to 
undereducated workers. In addition, Figure 5.7 shows that real monthly earnings of overeducated 
workers in 2016 are significantly higher than that of adequately matched workers, unlike in 1995 
where the gap in real earnings between these two groups of workers is not too wide. 
Overeducated workers may, on average, receive a higher remuneration than their co-workers 
(holding other characteristics constant) since they are employed in occupations which require 
lower qualifications than what they possess. Consequently, the returns to their education may be 
lower relative to what they could have received if they were employed in jobs that match their 
level of education. Moreover, although undereducated workers are paid lower wages, on average, 
than their co-workers, they may receive more than workers with the same level of education who 
are well-matched in their jobs. Therefore, in Section 5.3, the study empirically analyses the 
earnings of mismatched workers relative to workers with the same level of education who are 
well-matched in their jobs. 
 
Tables A15 to A17 in the Appendix provide additional information by highlighting certain 
personal and work-related characteristics pertaining to real hourly wages and real monthly 
earnings of mismatched and well-matched workers in selected years. The results show that, 
across all the three categories, the mean wages for males, White, and highly skilled workers are 
significantly higher compared to female workers, low-skill workers, and workers from the other 
three racial groups. Among the overeducated, Africans receive the lowest remuneration while 
Coloured workers, on the other hand, have the lowest mean earnings among the undereducated. 
It can also be deduced that real wages and earnings increase with the age of the worker. This is 
because the results indicate that workers younger age brackets earn lower than older workers. 
  
Average earnings of overeducated workers increase as their stay longer in their jobs and as they 
gain more work-related experience. With regard to industry, the overeducated in the financial 
industry earn more than their colleagues in other sectors while those in the private households 
industry receive the lowest mean real earnings. For undereducated workers, those employed in 
the agriculture and private households sectors receive the lowest average real earnings. 
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Finally, Table 5.4 below shows that across all the three categories, workers who have attained 
more years of education are the highest paid within each category, predicted by the human 
capital theory. For example, while overeducated graduates earn approximately between R100 
and R120 per hour in real terms, the overeducated who have only completed Matric earn 
between R15 and R28. Likewise, the monthly real earnings of undereducated workers who have 
completed Matric ranges from R7 297 to R8 277 which is significantly more than the R1 604 to 
R2 899 per month paid to undereducated workers with no formal education. 
 
Table 5.4: Mean real hourly wages and monthly earnings of mismatched and matched 
workers by educational attainment, selected periods 
 Overeducated  Undereducated  Adequately educated 
 Real hourly wage 
Educational level 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
None N/A N/A N/A N/A  17.56 9.10 16.13 19.25  N/A N/A N/A N/A 
Primary N/A N/A N/A N/A  25.84 14.40 20.69 24.97  16.59 10.30 16.98 15.71 
Matric 27.81 17.99 23.58 15.22  47.04 43.08 41.69 47.50  45.82 34.31 35.14 33.35 
Matric + Cert. / Dip. 56.69 52.21 59.22 77.58  N/A N/A N/A N/A  82.61 68.45 84.21 75.37 
Degree 119.54 100.28 113.58 103.62  N/A N/A N/A N/A  N/A N/A 137.99 128.18 
 Real monthly earnings 
None N/A N/A N/A N/A  2 787 1 604 2 866 2 899  N/A N/A N/A N/A 
Primary N/A N/A N/A N/A  4 687 2 484 3 651 3 802  2 717 1 844 3 097 2 411 
Matric 4 830 3 296 4 136 2 102  8 255 8 190 7 297 8 277  8 233 5 943 6 274 5 796 
Matric + Cert. / Dip. 9 957 10 547 10 938 9 414  N/A N/A N/A N/A  14 071 12 102 14 811 13 034 
Degree 22 062 19 100 19 207 17 404  N/A N/A N/A N/A  N/A N/A 26 334 22 357 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered. 
 
5.3  The Impact of overeducation on earnings 
 
This section explores the effects of overeducation on earnings using the traditional Mincer wage 
model and the ORU model37. Specifically, the ORU model is employed to analyse the returns to 
overeducation, required education, and undereducation. The results for each of the three models 
specified in Chapter Three are discussed below. 
 
                                                          
37 The ORU model was thoroughly explained in Chapter Three. 
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Tables 5.5 to 5.7 report the results of the estimated wage equations after correcting for possible 
sample bias using the Heckman two-step procedure with the log of real hourly wage as the 
dependent variable. Table 5.8 to 5.10, on the other hand, use the log of real monthly earnings as 
the dependent variable. The first step of the Heckman procedure estimates the probability of 
being employed conditional on labour force participation. To achieve this, a probit regression on 
labour force participation is first estimated (see Table A18 for the results). Based on the 
estimates from the participation probit, the inverse Mills ratio (lambda) is derived and included 
as a regressor in the employment probit regression (see results in Table A19). The coefficients of 
lambda in the employment probit are statistically significant for all four periods. This suggests 
the existence of sampling bias, thus, the correction using Heckman procedure is justified. The 
next step is to use the estimates from the employment probit to derive another inverse Mills ratio. 
The second lambda is then included in the earnings regressions to make them conditional on 
participation and selection into employment.38 
 
First, Table 5.5 presents the results of the estimated Mincer hourly wage functions in the four 
selected periods. The returns to the variables that pertain to human capital in the traditional 
Mincer model are similar to the findings in previous studies. The results indicate that the 
relationship between education and earnings is non-linear and convex. The returns to education 
are initially negative according to the 1995 and 2010 estimates. However, as workers acquire 
more years of schooling, the returns become positive. This supports the human capital theory 
which suggests that which subsequent years of education are rewarded with higher earnings. The 
other human capital component, years of work experiences, also has a positive effect on wage as 
the estimates for 1995, 2002 and 2016 predict. However, there are diminishing returns to 
experience as the results indicate that there is a moment when the positive returns to work 
experience start to decrease. Similar results were obtained in Table A22 when only African 
population was considered.  
 
  
                                                          
38 The regressions in Tables A18 and A19 fall beyond the scope of this study and hence are not discussed in further 
detail. 
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Table 5.5: Mincer wage model with Heckman correction for sample selection bias 
Independent variable 
Dependent variable: Log real hourly wage 
1995 2002  2010  2016 
25 to 34 years  0.1017*** (0.0287)  -0.1545*** (0.0388)  -0.1712*** (0.0490)  -0.1474* (0.0777) 
35 to 44 years  0.0770* (0.0401)  -0.2453*** (0.0560)  -0.2265*** (0.0664)  -0.1951* (0.1056) 
45 to 54 years  0.0569 (0.0477)  -0.3301*** (0.0660)  -0.2754*** (0.0784)  -0.3204** (0.1261) 
55 to 65 years  0.0059 (0.0554)  -0.3783*** (0.0756)  -0.2550*** (0.0856)  -0.2670* (0.1364) 
Female -0.2612*** (0.0138)  -0.1221*** (0.0170)  -0.1313*** (0.0179)  -0.1060*** (0.0261) 
African -0.5301*** (0.0131)  -0.6408*** (0.0193)  -0.5738*** (0.0201)  -0.1801*** (0.0351) 
Coloured -0.3814*** (0.0165)  -0.4012*** (0.0227)  -0.4701*** (0.0253)  -0.1781*** (0.0487) 
Indian -0.2631*** (0.0226)  -0.2627*** (0.0297)  -0.1840*** (0.0338)  -0.0582 (0.0636) 
Eastern Cape -0.0474*** (0.0184)  -0.3009*** (0.0234)  -0.1291*** (0.0257)  -0.3349*** (0.0427) 
Northern Cape -0.1382*** (0.0271)  -0.2058*** (0.0353)  -0.1026*** (0.0397)  -0.2161*** (0.0747) 
Free State -0.3881*** (0.0184)  -0.4608*** (0.0251)  -0.2200*** (0.0297)  -0.3656*** (0.0518) 
KwaZulu-Natal  0.0571*** (0.0166)  -0.1375*** (0.0213)  -0.0996*** (0.0240)  -0.3829*** (0.0426) 
North West -0.0122 (0.0188)  -0.1613*** (0.0260)   0.0082 (0.0304)  -0.1007* (0.0563) 
Gauteng  0.1620*** (0.0144)   0.0085 (0.0195)   0.0511** (0.0210)  -0.1207*** (0.0379) 
Mpumalanga  0.0125 (0.0206)  -0.1467*** (0.0260)   0.0732** (0.0289)  -0.1991*** (0.0477) 
Limpopo  0.1877*** (0.0232)  -0.2653*** (0.0278)  -0.1276*** (0.0311)  -0.3181*** (0.0503) 
Mining  0.5405*** (0.0229)   0.8447*** (0.0318)   0.6208*** (0.0453)   0.5122*** (0.0835) 
Manufacturing  0.5349*** (0.0178)   0.6268*** (0.0250)   0.2923*** (0.0326)   0.2267*** (0.0576) 
Water & electricity  0.6688*** (0.0422)   0.7160*** (0.0594)   0.2417*** (0.0676)   0.5057*** (0.1094) 
Wholesale & retail  0.4440*** (0.0231)   0.5794*** (0.0310)   0.2663*** (0.0358)   0.1171** (0.0592) 
Construction  0.4315*** (0.0176)   0.4065*** (0.0244)   0.1809*** (0.0317)   0.1192** (0.0555) 
Communication  0.5934*** (0.0225)   0.6039*** (0.0310)   0.2564*** (0.0375)   0.2061*** (0.0644) 
Finance  0.5594*** (0.0222)   0.6601*** (0.0278)   0.3029*** (0.0329)   0.1373** (0.0564) 
Community services  0.4229*** (0.0303)   0.5175*** (0.0290)   0.2903*** (0.0351)   0.1221** (0.0573) 
Private households  0.0650* (0.0338)   0.2092*** (0.0564)   0.1313*** (0.0459)   0.0280 (0.0769) 
Managers  0.1569*** (0.0297)   0.2292*** (0.0347)   0.0434 (0.0340)  -0.0471 (0.0573) 
Technicians  0.0836*** (0.0247)   0.0156 (0.0315)  -0.2012*** (0.0293)  -0.6176*** (0.0520) 
Clerks -0.2135*** (0.0263)  -0.1876*** (0.0332)  -0.3675*** (0.0298)  -0.8242*** (0.0530) 
Service workers -0.3460*** (0.0272)  -0.5896*** (0.0341)  -0.7303*** (0.0304)  -1.1423*** (0.0534) 
Skilled agriculture  0.0259 (0.0467)  -0.2950*** (0.0492)  -0.5413*** (0.1008)  -1.1335*** (0.2100) 
Trade workers -0.2535*** (0.0285)  -0.3637*** (0.0362)  -0.5189*** (0.0336)  -0.9528*** (0.0597) 
Operators -0.3472*** (0.0291)  -0.4490*** (0.0371)  -0.6632*** (0.0341)  -1.2262*** (0.0614) 
Elementary workers -0.4762*** (0.0284)  -0.6223*** (0.0351)  -0.7547*** (0.0314)  -1.3046*** (0.0553) 
Domestic workers -1.0544*** (0.0503)  -0.7213*** (0.0676)  -0.7452*** (0.0530)  -1.2250*** (0.0875) 
Employees -0.3489*** (0.0239)  -0.1069*** (0.0209)  N/A+ 
  N/A+  
Public  0.2121*** (0.0275)   0.4098*** (0.0226)   0.2921*** (0.0235)   0.1285*** (0.0328) 
Urban  0.1480*** (0.0107)   0.1721*** (0.0137)   0.1613*** (0.0191)   0.1792*** (0.0341) 
Informal -0.1493*** (0.0241)  -0.4785*** (0.0213)  -0.3332*** (0.0233)  -0.2349*** (0.0342) 
Union member  0.1487*** (0.0093)   0.2752*** (0.0142)   0.2458*** (0.0148)   0.2400*** (0.0238) 
Education -0.0155*** (0.0043)   0.0111* (0.0060)  -0.0127* (0.0076)  -0.0076 (0.0129) 
Education squared  0.0067*** (0.0003)   0.0043*** (0.0004)   0.0043*** (0.0005)   0.0032*** (0.0007) 
Experience  0.0330*** (0.0022)   0.0257*** (0.0029)   0.0036 (0.0035)   0.0130** (0.0057) 
Experience squared -0.0004*** (0.0000)  -0.0001*** (0.0000)   0.0001 (0.0001)   0.0000 (0.0001) 
Lambda  0.0401 (0.0293)  -0.2608*** (0.0449)  -0.3222*** (0.0519)  -0.1987** (0.0818) 
Constant  2.6565*** (0.0607)    2.7056*** (0.0815)    3.6903*** (0.1077)    3.8103*** (0.1871) 
Observations 29 714  21 998  16 654  11 527 
F Stat. 1 214.64  896.21  437.60  133.46 
Prob. > F 0.0000  0.0000  0.0000  0.0000 
R-squared 0.6430  0.6424  0.5311  0.3332 
Adjusted R-squared 0.6425  0.6417  0.5299  0.3307 
Root MSE 0.6403  0.7326  0.7115  0.9446 
Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.10 + omitted because of perfect collinearity 
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; rural; formal sector; not a 
trade union member 
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With respect to the control variables, workers’ age seems to influence their earnings prospect. 
Workers who are between the ages of 25 and 65 years earn significantly less than those who are 
less than 25 years. As expected, female workers tend to earn between 11 to 26 percent less 
relative to male workers across all four periods. On racial grounds, African, Coloured and Indian 
workers all earn significantly less than their White counterparts. Africans, for instance, earn 
between 18 to 64 percent less than their White counterparts. 
 
As far as the province of residence is concerned, workers who reside in the Eastern Cape, 
Northern Cape, Free State and North West earn less hourly wages than those in the Western 
Cape. The results for the other provinces are mixed as the estimated coefficients are negative for 
some periods and positive for others. Moreover, workers who reside in urban areas and those 
who work in the public sector receive higher remuneration per hour in comparison with their 
colleagues in the rural area and private sector respectively. For instance, compared to those who 
work in the rural areas, workers in urban areas earn between 15 to 18 percent higher. 
 
Workers in the mining, manufacturing, water and electricity, wholesale and retail, construction, 
communication, finance, community services, and private households industries earn 
significantly higher wages per hour than those employed in the agriculture industry. The 
occupational dummies show that clerks, service workers, agricultural workers, trade workers, 
operators, elementary and domestic workers all earn significantly less than professionals. 
Managers, on the other hand, earn more than professionals as the 1995 and 2002 estimates 
portray. Furthermore, being employed in the informal sector relative to the formal sector is 
associated with a negative impact on wage. Likewise, employees earn lower wages than their 
self-employed counterparts based on the 1995 and 2002 estimates. Union membership has a 
positive effect on earnings. The union wage premium is between 15 to 28 percent across all four 
periods. 
 
Finally, the lambda coefficient is negative and statistically significant for all periods except 1995. 
Therefore, there was a sample selection bias and the use of the Heckman sample correction 
procedure is justified. In other words, the omission of a control for the likelihood of being 
employed in the wage function would imply a bias in the results. 
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The results obtained from the Verdugo and Verdugo (V&V) specification are presented in Table 
5.6. The results indicate that overeducated workers suffer a wage penalty relative to adequately 
matched workers with the same level of education39 , which is in line with the findings in 
previous literature. A similar result was obtained in Table A23 when only the African sample 
was analysed. These findings depict that although the returns to additional years of schooling 
may be positive, the earnings of overeducated workers are statistically significantly lower than 
that of adequately educated workers as the coefficients for 1995, 2002 and 2010 depict. In fact, 
overeducated workers earn approximately 6 to 8 percent less than well-matched workers. 
 
Likewise, the 201040 estimates show that undereducated workers also earn about seven percent 
less than workers who have the required level of education for their jobs. Again, the same 
observation was made in Table A13 which solely focuses on the African population. Therefore, 
undereducated workers are not rewarded more than their adequately educated colleagues. This is 
contrary to the findings in previous studies which suggest that the undereducated receive a wage 
premium. However, by omitting the additional explanatory variables and only including the 
human capital variables, the results in Table A10 show that the undereducated benefit from a 
wage premium for working in a higher occupation compared to those with the same qualification 
who are well-matched in their jobs.  
 
Just like in the case of the Mincer wage function, education is found to have an increasing return 
while there are diminishing returns to experience. Although the returns to education are initially 
negative, the returns become positive as the years of education doubles. The positive effect of 
work experience, however, fades away as workers accumulate more years of experience. For 
example, the 1995 and 2002 estimates show that each additional year of experience generates a 
return of earnings of about three percent, but this positive effect diminishes as experience 
doubles. 
 
                                                          
39 The results in Table A20 in the Appendix which only include the human capital variables also confirms that the 
overeducated face an opportunity cost from not being employed in an occupation that match their level of education 
40 The coefficients of the other three periods are not statistically significant. 
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Table 5.6: Verdugo & Verdugo wage model with Heckman correction for sample selection 
bias 
Independent variable 
Dependent variable: Log real hourly wage 
1995   2002   2010   2016 
25 to 34 years  0.1032*** (0.0287)  -0.1522
*** (0.0388)  -0.1592
*** (0.0491)  -0.1476
* (0.0780) 
35 to 44 years  0.0790** (0.0401)  -0.2413
*** (0.0560)  -0.2106
*** (0.0665)  -0.1954
* (0.1059) 
45 to 54 years  0.0588 (0.0477)  -0.3260
*** (0.0660)  -0.2582
*** (0.0785)  -0.3208
** (0.1264) 
55 to 65 years  0.0071 (0.0554)  -0.3760
*** (0.0757)  -0.2423
*** (0.0857)  -0.2674
* (0.1366) 
Female -0.2613*** (0.0138)  -0.1240
*** (0.0170)  -0.1362
*** (0.0179)  -0.1059
*** (0.0262) 
African -0.5257*** (0.0132)  -0.6379
*** (0.0193)  -0.5748
*** (0.0201)  -0.1801
*** (0.0351) 
Coloured -0.3786*** (0.0165)  -0.3997
*** (0.0227)  -0.4694
*** (0.0253)  -0.1781
*** (0.0487) 
Indian -0.2628*** (0.0226)  -0.2617
*** (0.0297)  -0.1836
*** (0.0338)  -0.0580 (0.0636) 
Eastern Cape -0.0496*** (0.0184)  -0.3021
*** (0.0234)  -0.1294
*** (0.0257)  -0.3350
*** (0.0427) 
Northern Cape -0.1400*** (0.0271)  -0.2073
*** (0.0353)  -0.1040
*** (0.0397)  -0.2160
*** (0.0747) 
Free State -0.3893*** (0.0184)  -0.4616
*** (0.0251)  -0.2193
*** (0.0297)  -0.3656
*** (0.0519) 
KwaZulu-Natal  0.0559*** (0.0166)  -0.1374
*** (0.0212)  -0.1003
*** (0.0240)  -0.3829
*** (0.0426) 
North West -0.0144 (0.0188)  -0.1639
*** (0.0260)   0.0070 (0.0303)  -0.1007
* (0.0564) 
Gauteng  0.1605*** (0.0144)   0.0079 (0.0195)   0.0519
** (0.0210)  -0.1207
*** (0.0379) 
Mpumalanga  0.0112 (0.0206)  -0.1471
*** (0.0260)   0.0745
** (0.0289)  -0.1991
*** (0.0477) 
Limpopo  0.1863*** (0.0232)  -0.2672
*** (0.0278)  -0.1283
*** (0.0311)  -0.3182
*** (0.0503) 
Mining  0.5444*** (0.0229)   0.8473
*** (0.0318)   0.6308
*** (0.0453)   0.5125
*** (0.0836) 
Manufacturing  0.5383*** (0.0179)   0.6306
*** (0.0250)   0.2994
*** (0.0326)   0.2270
*** (0.0576) 
Water & electricity  0.6745*** (0.0422)   0.7200
*** (0.0594)   0.2480
*** (0.0676)   0.5059
*** (0.1094) 
Wholesale & retail  0.4487*** (0.0231)   0.5838
*** (0.0310)   0.2731
*** (0.0358)   0.1173
** (0.0592) 
Construction  0.4343*** (0.0177)   0.4087
*** (0.0244)   0.1890
*** (0.0318)   0.1196
** (0.0556) 
Communication  0.5978*** (0.0225)   0.6061
*** (0.0310)   0.2631
*** (0.0376)   0.2065
*** (0.0645) 
Finance  0.5632*** (0.0222)   0.6607
*** (0.0278)   0.3076
*** (0.0330)   0.1375
** (0.0564) 
Community services  0.4274*** (0.0303)   0.5202
*** (0.0290)   0.2965
*** (0.0351)   0.1224
** (0.0574) 
Private households  0.0660* (0.0338)   0.2038
*** (0.0564)   0.1313
*** (0.0459)   0.0278 (0.0769) 
Managers  0.1949*** (0.0312)   0.2771
*** (0.0373)   0.0395 (0.0342)  -0.0491 (0.0590) 
Technicians  0.1109*** (0.0256)   0.0562
* (0.0336)  -0.1929
*** (0.0296)  -0.6199
*** (0.0547) 
Clerks -0.1730*** (0.0282)  -0.1439
*** (0.0355)  -0.3612
*** (0.0300)  -0.8265
*** (0.0558) 
Service workers -0.2999*** (0.0296)  -0.5380
*** (0.0373)  -0.7292
*** (0.0313)  -1.1452
*** (0.0573) 
Skilled agriculture  0.0750 (0.0482)  -0.2075
*** (0.0559)  -0.5355
*** (0.1013)  -1.1374
*** (0.2117) 
Trade workers -0.2040*** (0.0312)  -0.3031
*** (0.0404)  -0.5143
*** (0.0355)  -0.9562
*** (0.0646) 
Operators -0.2854*** (0.0331)  -0.3709
*** (0.0437)  -0.6599
*** (0.0358)  -1.2296
*** (0.0661) 
Elementary workers -0.4043*** (0.0343)  -0.5383
*** (0.0432)  -0.7361
*** (0.0357)  -1.3087
*** (0.0621) 
Domestic workers -0.9804*** (0.0541)  -0.6250
*** (0.0733)  -0.7308
*** (0.0559)  -1.2296
*** (0.0936) 
Employees -0.3489*** (0.0239)  -0.1083
*** (0.0209)  N/A
+  
 N/A
+  
Public  0.2091*** (0.0275)   0.4049
*** (0.0227)   0.2892
*** (0.0235)   0.1284
*** (0.0329) 
Urban  0.1482*** (0.0107)   0.1713
*** (0.0137)   0.1636
*** (0.0191)   0.1791
*** (0.0341) 
Informal -0.1457*** (0.0241)  -0.4766
*** (0.0213)  -0.3325
*** (0.0233)  -0.2349
*** (0.0342) 
Union member  0.1476*** (0.0093)   0.2745
*** (0.0142)   0.2462
*** (0.0148)   0.2400
*** (0.0238) 
Overeducation -0.0634*** (0.0159)  -0.0785
*** (0.0223)  -0.0662
*** (0.0247)   0.0040 (0.0469) 
Undereducation  0.0106 (0.0188)   0.0162 (0.0258)  -0.0654
** (0.0272)  -0.0062 (0.0441) 
Education -0.0175*** (0.0053)   0.0090 (0.0073)  -0.0303
*** (0.0089)  -0.0081 (0.0154) 
Education squared  0.0072*** (0.0003)   0.0048
*** (0.0005)   0.0053
*** (0.0005)   0.0032
*** (0.0009) 
Experience  0.0330*** (0.0022)   0.0255
*** (0.0029)   0.0036 (0.0035)   0.0130
** (0.0057) 
Experience squared -0.0004*** (0.0000)  -0.0001
*** (0.0000)   0.0001 (0.0001)   0.0000 (0.0001) 
Lambda  0.0414 (0.0293)  -0.2577
*** (0.0450)  -0.3057
*** (0.0520)  -0.1990
** (0.0822) 
Constant  2.5757*** (0.0681)    2.6091*** (0.0931)    3.7338*** (0.1145)    3.8213*** (0.2008) 
Observations 29 714  21 998  16 654  11 527 
F Stat. 1162.73  857.92  418.90  127.51 
Prob. > F 0.0000  0.0000  0.0000  0.0000 
R-squared 0.6432  0.6426  0.5316  0.3332 
Adj. R-squared 0.6427  0.6418  0.5304  0.3306 
Root MSE 0.6402  0.7324  0.7112  0.9447 
Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.10 + omitted because of perfect collinearity 
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; rural; formal sector; not a 
trade union member
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With regard to the control variables, the results are similar to the ones found under the Mincer 
model. Except for 1995, 15 to 24 year olds earn significantly more than those who are above 25 
years. Female workers, African, Coloureds and Indians earn less than male and White workers 
respectively while workers in Western Cape earn more than those in Eastern Cape, Northern 
Cape, Free State, and North West. Relative to agriculture, workers in all the other industries earn 
significantly higher wages. Also, workers in semi-skilled and low-skilled occupations earn less 
than professionals. While employees and informal sector workers respectively earn less than the 
self-employed and formal sector workers, workers in the public sector and those who reside in 
urban areas earn more than their counterparts in the private sector and rural areas respectively. 
Finally, the lambda coefficients for 2002, 2010 and 2016 are negatively and statistically 
significant which validate the use of the Heckman correction for sample bias. 
 
The results from the Duncan and Hoffman (D&H)41 specification are contained in Table 5.7. The 
results indicate that the returns to required education and overeducation are both positive and 
statistically significant in all four surveys. However, the returns to overeducation are lower than 
that of required education42. While adequately matched workers receive a rate of return of about 
18 to 23 percent, the rate of returns for overeducated workers ranges between five and 10 percent. 
On the other hand, there are negative returns to deficit education 43 . Thus, each year of 
undereducation decreases hourly wage by approximately three to six percent.  This is an 
indication that undereducated workers earn less than their co-workers who are adequately 
educated. However, undereducated workers are better off than they would be if they were 
employed in a lower level occupation which matches their qualification. For example, on the 
basis of the 2010 estimates, a worker whose level of education is one year less than the required 
level in his/her occupation earns 13 percent higher than he/she would if employed in a correctly 
matched occupation (18 percent higher wages for the additional year of required education less 
five percent reduction in wages for being undereducated). The findings are similar to previous 
studies (Duncan and Hoffman, 1989; Sicherman 1991; Cohn and Khan, 1995).  
                                                          
41 In Table A23, only the African sample was analysed, and the results are similar to the one based on the whole 
sample. 
42 These results are similar to the one obtained in Table A20 in the Appendix where only the human capital variables 
are included as explanatory variables. 
43 Once again, this result is identical to the one contained in Table A20 when only the relevant human capital 
variables were considered. 
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Table 5.7: Duncan & Hoffman wage model with Heckman correction for sample selection 
bias 
Independent variable 
Dependent variable: Log real hourly wage 
1995   2002   2010   2016 
25 to 34 years -0.0229 (0.0281)  -0.2569
*** (0.0375)  -0.3038
*** (0.0479)  -0.1900
** (0.0762) 
35 to 44 years -0.0786** (0.0395)  -0.3822
*** (0.0544)  -0.3842
*** (0.0653)  -0.2443
** (0.1041) 
45 to 54 years -0.1080** (0.0472)  -0.4744
*** (0.0645)  -0.4581
*** (0.0772)  -0.3781
*** (0.1244) 
55 to 65 years -0.1249** (0.0553)  -0.5015
*** (0.0748)  -0.4233
*** (0.0848)  -0.3200
** (0.1351) 
Female -0.1903*** (0.0134)  -0.0675
*** (0.0160)  -0.0844
*** (0.0175)  -0.0912
*** (0.0255) 
African -0.5365*** (0.0132)  -0.6210
*** (0.0193)  -0.5596
*** (0.0202)  -0.1782
*** (0.0351) 
Coloured -0.4342*** (0.0164)  -0.4175
*** (0.0227)  -0.4873
*** (0.0253)  -0.1813
*** (0.0487) 
Indian -0.2906*** (0.0227)  -0.2595
*** (0.0297)  -0.1969
*** (0.0339)  -0.0570 (0.0636) 
Eastern Cape  0.0101 (0.0182)  -0.2767
*** (0.0233)  -0.1200
*** (0.0258)  -0.3294
*** (0.0427) 
Northern Cape -0.0980*** (0.0272)  -0.1833
*** (0.0353)  -0.0923
** (0.0398)  -0.2082
*** (0.0747) 
Free State -0.3931*** (0.0185)  -0.4550
*** (0.0251)  -0.2181
*** (0.0298)  -0.3555
*** (0.0517) 
KwaZulu-Natal  0.0917*** (0.0166)  -0.1228
*** (0.0212)  -0.0927
*** (0.0241)  -0.3775
*** (0.0425) 
North West  0.0071 (0.0189)  -0.1376
*** (0.0259)   0.0192 (0.0304)  -0.0886 (0.0562) 
Gauteng  0.1625*** (0.0145)   0.0185 (0.0195)   0.0532
** (0.0211)  -0.1161
*** (0.0378) 
Mpumalanga  0.0474** (0.0206)  -0.1335
*** (0.0260)   0.0712
** (0.0290)  -0.1992
*** (0.0477) 
Limpopo  0.2647*** (0.0230)  -0.2229
*** (0.0275)  -0.1181
*** (0.0312)  -0.3171
*** (0.0503) 
Mining  0.5055*** (0.0230)   0.8239
*** (0.0318)   0.5961
*** (0.0453)   0.5020
*** (0.0836) 
Manufacturing  0.5160*** (0.0180)   0.6146
*** (0.0250)   0.2740
*** (0.0326)   0.2155
*** (0.0576) 
Water & electricity  0.6445*** (0.0425)   0.7026
*** (0.0595)   0.2303
*** (0.0678)   0.4991
*** (0.1094) 
Wholesale & retail  0.4218*** (0.0233)   0.5678
*** (0.0310)   0.2454
*** (0.0358)   0.1091
* (0.0592) 
Construction  0.4035*** (0.0178)   0.3934
*** (0.0244)   0.1606
*** (0.0317)   0.1071
* (0.0555) 
Communication  0.5617*** (0.0226)   0.5872
*** (0.0311)   0.2380
*** (0.0376)   0.1952
*** (0.0644) 
Finance  0.5458*** (0.0224)   0.6537
*** (0.0279)   0.2858
*** (0.0330)   0.1304
** (0.0564) 
Community services  0.3960*** (0.0305)   0.5051
*** (0.0291)   0.2823
*** (0.0352)   0.1146
** (0.0574) 
Private households  0.0496 (0.0340)   0.2121
*** (0.0566)   0.1238
*** (0.0460)   0.0300 (0.0770) 
Managers  0.4436*** (0.0267)   0.4134
*** (0.0327)   0.1842
*** (0.0323)   0.3714
*** (0.0535) 
Technicians  0.2447*** (0.0218)   0.1869
*** (0.0299)  -0.1062
*** (0.0270)  -0.1903
*** (0.0462) 
Clerks  0.0298 (0.0235)   0.0145 (0.0320)  -0.1870
*** (0.0270)  -0.3111
*** (0.0466) 
Service workers  0.0874*** (0.0273)  -0.2514
*** (0.0387)  -0.3818
*** (0.0304)  -0.4214
*** (0.0513) 
Skilled agriculture  0.3340*** (0.0431)   0.3950
*** (0.0443)  -0.0312 (0.1025)  -0.2380 (0.2108) 
Trade workers  0.3004*** (0.0307)   0.1236
** (0.0484)  -0.0152 (0.0388)  -0.0519 (0.0636) 
Operators  0.3488*** (0.0348)   0.0844
* (0.0510)  -0.1935
*** (0.0379)  -0.3631
*** (0.0636) 
Elementary workers  0.4799*** (0.0398)   0.0214 (0.0552)  -0.1195
*** (0.0385)  -0.2251
*** (0.0616) 
Domestic workers N/A+   N/A
+   N/A
+   N/A
+  
Employees -0.3539*** (0.0240)  -0.1084
*** (0.0210)  N/A
+   N/A
+  
Public  0.2270*** (0.0277)   0.4253
*** (0.0227)   0.3036
*** (0.0236)   0.1353
*** (0.0328) 
Urban  0.1515*** (0.0108)   0.1752
*** (0.0137)   0.1253
*** (0.0189)   0.1638
*** (0.0336) 
Informal -0.1777*** (0.0242)  -0.4844
*** (0.0213)  -0.3381
*** (0.0233)  -0.2366
*** (0.0342) 
Union member  0.1498*** (0.0094)   0.2767
*** (0.0142)   0.2485
*** (0.0149)   0.2401
*** (0.0238) 
Overeducation  0.0996*** (0.0036)   0.0822
*** (0.0048)   0.0531
*** (0.0067)   0.0707
*** (0.0110) 
Undereducation -0.0491*** (0.0027)  -0.0568
*** (0.0036)  -0.0480
*** (0.0047)  -0.0274
*** (0.0074) 
Required education  0.2167*** (0.0054)   0.1685
*** (0.0078)   0.1814
*** (0.0095)   0.2341
*** (0.0135) 
Experience  0.0265*** (0.0022)   0.0207
*** (0.0029)  -0.0029 (0.0035)   0.0099
* (0.0056) 
Experience squared -0.0002*** (0.0000)  -0.0000 (0.0000)   0.0003
*** (0.0001)   0.0001 (0.0001) 
Lambda -0.1667*** (0.0274)  -0.4521
*** (0.0407)  -0.5351
*** (0.0492)  -0.2683
*** (0.0777) 
Constant  0.9343*** (0.0769)    1.4969*** (0.1256)    2.1685*** (0.1595)    0.9571*** (0.2630) 
Observations 29 714  21 998  16 654  11 527 
F Stat. 1191.91  890.57  433.16  133.21 
Prob. > F 0.0000  0.0000  0.0000  0.0000 
R-squared 0.6387  0.6409  0.5286  0.3328 
Adj. R-squared 0.6381  0.6402  0.5274  0.3303 
Root MSE 0.6442  0.7340  0.7134  0.9449 
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10  + Omitted because of perfect collinearity    
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; private sector; rural area; 
formal sector; not a trade union member 
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Given that the coefficients of overeducation, undereducation and required education are not 
equal, it can be said that the findings support the assignment model. This means that in the South 
African labour market, wages are influenced by a combination of job characteristics and workers’ 
characteristics. Furthermore, the coefficients of experience are significantly positive except for 
2010 while the experience squared44 variable is negative for 1995. This, therefore, supports the 
findings in the previous two models that there are diminishing returns to years of experience. 
 
Similar to the findings in the V&V model, females earn about seven to 19 percent less wages per 
hour then males. All the other control variables have the same effects as were recorded in the two 
previous models. Young workers between the ages of 15 to 24 (compared to those who are 25 
years and older) as well as workers who live in the Western Cape (compared to those in the 
Eastern Cape, Northern Cape, Free State, and North West) earn significantly more. Female 
workers, African, Coloureds and Indians earn less than male and White workers respectively 
while workers in industries other than agriculture earn significantly higher wages. Also, skilled 
workers mostly receive higher remunerations than semi-skilled and low-skilled workers. 
Moreover, living in an urban area, working in the public sector or the formal sector, and being 
self-employed are associated with relatively higher earnings. It is found that the lambda 
coefficients are statistically significant for all four periods which make the adoption of the 
Heckman specification plausible. 
 
Tables 5.8 to 5.10 present the regression results of the three earnings functions, this time using 
the log of real monthly earnings as the dependent variable. The explanatory variables are the 
same as the ones in the previous wage regression except that there is an addition of a new 
explanatory variable, namely weekly work hours. It must be emphasised that the results are very 
similar to the ones obtained earlier, thus the discussion will only focus on the variables which 
relate to human capital.  
 
                                                          
44 The coefficient of this explanatory variable was positive and statistically significantly positive in 2010. 
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Table 5.8: Mincer earnings model with Heckman correction for sample selection bias 
Independent variable 
Dependent variable: Log real monthly earnings 
1995 2002 2010 2016 
25 to 34 years  0.1138*** (0.0265) -0.1415*** (0.0357) -0.2059*** (0.0478) -0.2234*** (0.0768) 
35 to 44 years  0.0802** (0.0369) -0.2502*** (0.0514) -0.2843*** (0.0648) -0.3145*** (0.1044) 
45 to 54 years  0.0493 (0.0439) -0.3281*** (0.0606) -0.3461*** (0.0765) -0.4341*** (0.1246) 
55 to 65 years -0.0154 (0.0510) -0.3470*** (0.0695) -0.3213*** (0.0835) -0.3002** (0.1347) 
Female -0.3178*** (0.0127) -0.1723*** (0.0156) -0.1636*** (0.0174) -0.1292*** (0.0258) 
African -0.5817*** (0.0121) -0.6459*** (0.0177) -0.5562*** (0.0196) -0.1377*** (0.0347) 
Coloured -0.4175*** (0.0152) -0.4396*** (0.0209) -0.4618*** (0.0247) -0.1661*** (0.0481) 
Indian -0.2701*** (0.0208) -0.2919*** (0.0272) -0.1943*** (0.0330) -0.0349 (0.0628) 
Eastern Cape -0.0954*** (0.0169) -0.3141*** (0.0215) -0.1235*** (0.0251) -0.3620*** (0.0422) 
Northern Cape -0.1719*** (0.0250) -0.1919*** (0.0324) -0.1073*** (0.0387) -0.2472*** (0.0738) 
Free State -0.3143*** (0.0170) -0.4206*** (0.0230) -0.2134*** (0.0290) -0.4016*** (0.0512) 
KwaZulu-Natal  0.0646*** (0.0152) -0.0945*** (0.0195) -0.0823*** (0.0235) -0.3707*** (0.0420) 
North West -0.0150 (0.0173) -0.1482*** (0.0239)  0.0329 (0.0296) -0.1107** (0.0556) 
Gauteng  0.1691*** (0.0133)  0.0253 (0.0179)  0.0803*** (0.0205) -0.1114*** (0.0374) 
Mpumalanga  0.0567*** (0.0190) -0.1060*** (0.0239)  0.1092*** (0.0282) -0.2147*** (0.0471) 
Limpopo  0.1582*** (0.0214) -0.2062*** (0.0255) -0.0734** (0.0304) -0.3165*** (0.0497) 
Mining  0.5126*** (0.0211)  0.7960*** (0.0292)  0.5667*** (0.0442)  0.4645*** (0.0825) 
Manufacturing  0.4682*** (0.0164)  0.5532*** (0.0230)  0.2175*** (0.0318)  0.1566*** (0.0570) 
Water & electricity  0.6155*** (0.0389)  0.6367*** (0.0545)  0.1645** (0.0659)  0.4143*** (0.1081) 
Wholesale & retail  0.3631*** (0.0213)  0.5405*** (0.0284)  0.1561*** (0.0350)  0.0313 (0.0586) 
Construction  0.3494*** (0.0163)  0.3702*** (0.0224)  0.1369*** (0.0310)  0.0720 (0.0548) 
Communication  0.5511*** (0.0207)  0.6044*** (0.0285)  0.2516*** (0.0366)  0.1812*** (0.0636) 
Finance  0.4889*** (0.0205)  0.5867*** (0.0256)  0.2588*** (0.0321)  0.0865 (0.0557) 
Community services  0.3087*** (0.0279)  0.4101*** (0.0267)  0.2101*** (0.0342)  0.0106 (0.0568) 
Private households -0.0894*** (0.0312)  0.0393 (0.0519) -0.2202*** (0.0453) -0.2845*** (0.0767) 
Managers  0.2068*** (0.0274)  0.2752*** (0.0319)  0.0696** (0.0332) -0.0323 (0.0566) 
Technicians  0.0370 (0.0228) -0.0230 (0.0290) -0.2173*** (0.0286) -0.6178*** (0.0514) 
Clerks -0.2419*** (0.0242) -0.2223*** (0.0305) -0.3509*** (0.0291) -0.8110*** (0.0523) 
Service workers -0.3426*** (0.0250) -0.5246*** (0.0314) -0.6479*** (0.0298) -1.0724*** (0.0530) 
Skilled agriculture  0.0024 (0.0430) -0.3767*** (0.0452) -0.5229*** (0.0983) -1.1285*** (0.2074) 
Trade workers -0.2752*** (0.0263) -0.3990*** (0.0332) -0.4888*** (0.0328) -0.9546*** (0.0590) 
Operators -0.3628*** (0.0268) -0.4274*** (0.0340) -0.6069*** (0.0333) -1.2073*** (0.0606) 
Elementary workers -0.5072*** (0.0262) -0.6284*** (0.0323) -0.7638*** (0.0306) -1.3600*** (0.0547) 
Domestic workers -1.0593*** (0.0463) -0.7633*** (0.0621) -0.6858*** (0.0517) -1.1669*** (0.0864) 
Employees -0.3683*** (0.0220) -0.0368* (0.0192) N/A+  N/A+  
Public  0.2365*** (0.0253)  0.3970*** (0.0208)  0.2347*** (0.0230)  0.0555* (0.0326) 
Urban  0.1307*** (0.0099)  0.1755*** (0.0126)  0.1545*** (0.0186)  0.1619*** (0.0337) 
Informal -0.2375*** (0.0222) -0.5553*** (0.0195) -0.3212*** (0.0228) -0.2584*** (0.0337) 
Union member  0.1704*** (0.0086)  0.2830*** (0.0130)  0.2792*** (0.0145)  0.3032*** (0.0236) 
Education -0.0096** (0.0040)  0.0143*** (0.0055) -0.0146* (0.0075) -0.0049 (0.0128) 
Education squared  0.0062*** (0.0003)  0.0039*** (0.0004)  0.0043*** (0.0004)  0.0028*** (0.0007) 
Experience  0.0340*** (0.0020)  0.0285*** (0.0027)  0.0068** (0.0034)  0.0180*** (0.0056) 
Experience squared -0.0004*** (0.0000) -0.0002*** (0.0000)  0.0000 (0.0001) -0.0001 (0.0001) 
Work hours  0.0010*** (0.0001)  0.0011*** (0.0001)  0.0015*** (0.0001)  0.0021*** (0.0002) 
Lambda  0.0442 (0.0270) -0.2802*** (0.0412) -0.3621*** (0.0506) -0.3026*** (0.0808) 
Constant  7.8134*** (0.0581)  7.7603*** (0.0766)  8.7091*** (0.1081)  8.8077*** (0.1898) 
Observations 29 714 21 995 16 654 11 527 
F Stat 1416.63 1078.49 481.34 156.43 
Prob > F 0.0000 0.0000 0.0000 0.0000 
R-squared 0.6824 0.6886 0.5605 0.3748 
Adj R-squared 0.6819 0.6879 0.5593 0.3724 
Root MSE 0.5896 0.6725 0.6939 0.9328 
Standard errors in parentheses 
*** p < 0.01, ** p < 0.05, * p < 0.10 
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; private sector; rural area; 
formal sector; not a trade union member 
Note: For 1995, total hours worked was used as a proxy for the usual work hours
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Table 5.9: Verdugo & Verdugo earnings model with Heckman correction for sample 
selection bias 
Independent variable 
Dependent variable: Log real monthly earnings 
1995   2002   2010   2016 
25 to 34 years  0.1157*** (0.0264)  -0.1396
*** (0.0357)  -0.1939
*** (0.0479)  -0.2236
*** (0.0771) 
35 to 44 years  0.0828** (0.0369)  -0.2468
*** (0.0515)  -0.2687
*** (0.0649)  -0.3147
*** (0.1047) 
45 to 54 years  0.0519 (0.0439)  -0.3247
*** (0.0606)  -0.3296
*** (0.0766)  -0.4342
*** (0.1249) 
55 to 65 years -0.0139 (0.0510)  -0.3451
*** (0.0695)  -0.3094
*** (0.0836)  -0.3003
** (0.1349) 
Female -0.3178*** (0.0127)  -0.1738
*** (0.0156)  -0.1684
*** (0.0175)  -0.1291
*** (0.0259) 
African -0.5760*** (0.0121)  -0.6436
*** (0.0177)  -0.5571
*** (0.0196)  -0.1377
*** (0.0348) 
Coloured -0.4138*** (0.0152)  -0.4383
*** (0.0209)  -0.4613
*** (0.0247)  -0.1660
*** (0.0481) 
Indian -0.2697*** (0.0208)  -0.2910
*** (0.0272)  -0.1940
*** (0.0330)  -0.0350 (0.0628) 
Eastern Cape -0.0983*** (0.0169)  -0.3152
*** (0.0215)  -0.1238
*** (0.0251)  -0.3618
*** (0.0422) 
Northern Cape -0.1741*** (0.0250)  -0.1931
*** (0.0324)  -0.1089
*** (0.0387)  -0.2473
*** (0.0738) 
Free State -0.3159*** (0.0170)  -0.4213
*** (0.0230)  -0.2129
*** (0.0290)  -0.4015
*** (0.0513) 
KwaZulu-Natal  0.0632*** (0.0152)  -0.0945
*** (0.0195)  -0.0829
*** (0.0234)  -0.3705
*** (0.0421) 
North West -0.0176 (0.0173)  -0.1504
*** (0.0239)   0.0318 (0.0296)  -0.1105
** (0.0557) 
Gauteng  0.1672*** (0.0133)   0.0248 (0.0179)   0.0810
*** (0.0205)  -0.1114
*** (0.0374) 
Mpumalanga  0.0552*** (0.0190)  -0.1063
*** (0.0239)   0.1104
*** (0.0282)  -0.2146
*** (0.0471) 
Limpopo  0.1566*** (0.0213)  -0.2079
*** (0.0255)  -0.0742
** (0.0304)  -0.3163
*** (0.0497) 
Mining  0.5180*** (0.0211)   0.7982
*** (0.0292)   0.5760
*** (0.0442)   0.4642
*** (0.0825) 
Manufacturing  0.4728*** (0.0165)   0.5564
*** (0.0230)   0.2242
*** (0.0319)   0.1563
*** (0.0570) 
Water & electricity  0.6231*** (0.0389)   0.6401
*** (0.0545)   0.1699
*** (0.0659)   0.4140
*** (0.1081) 
Wholesale & retail  0.3693*** (0.0213)   0.5442
*** (0.0285)   0.1623
*** (0.0350)   0.0310 (0.0586) 
Construction  0.3534*** (0.0163)   0.3720
*** (0.0224)   0.1443
*** (0.0310)   0.0716 (0.0549) 
Communication  0.5572*** (0.0208)   0.6062
*** (0.0285)   0.2579
*** (0.0367)   0.1809
*** (0.0637) 
Finance  0.4939*** (0.0205)   0.5873
*** (0.0256)   0.2629
*** (0.0321)   0.0864 (0.0557) 
Community services  0.3148*** (0.0279)   0.4124
*** (0.0267)   0.2157
*** (0.0342)   0.0102 (0.0568) 
Private households -0.0879*** (0.0312)   0.0351 (0.0519)  -0.2204
*** (0.0453)  -0.2843
*** (0.0767) 
Managers  0.2548*** (0.0287)   0.3146
*** (0.0343)   0.0641
* (0.0333)  -0.0297 (0.0583) 
Technicians  0.0717*** (0.0236)   0.0104 (0.0309)  -0.2111
*** (0.0288)  -0.6150
*** (0.0540) 
Clerks -0.1905*** (0.0260)  -0.1864
*** (0.0326)  -0.3465
*** (0.0293)  -0.8082
*** (0.0551) 
Service workers -0.2850*** (0.0272)  -0.4823
*** (0.0343)  -0.6506
*** (0.0306)  -1.0687
*** (0.0568) 
Skilled agriculture  0.0641 (0.0444)  -0.3045
*** (0.0513)  -0.5227
*** (0.0988)  -1.1232
*** (0.2090) 
Trade workers -0.2136*** (0.0287)  -0.3491
*** (0.0371)  -0.4903
*** (0.0346)  -0.9504
*** (0.0638) 
Operators -0.2861*** (0.0305)  -0.3631
*** (0.0401)  -0.6095
*** (0.0350)  -1.2030
*** (0.0653) 
Elementary workers -0.4189*** (0.0316)  -0.5592
*** (0.0397)  -0.7546
*** (0.0348)  -1.3546
*** (0.0613) 
Domestic workers -0.9686*** (0.0498)  -0.6841
*** (0.0673)  -0.6811
*** (0.0545)  -1.1608
*** (0.0924) 
Employees -0.3686*** (0.0220)  -0.0379
** (0.0192)  N/A
+ 
  N/A
+ 
 
Public  0.2327*** (0.0253)   0.3931
*** (0.0208)   0.2319
*** (0.0230)   0.0557
* (0.0326) 
Urban  0.1310*** (0.0099)   0.1749
*** (0.0126)   0.1568
*** (0.0186)   0.1620
*** (0.0337) 
Informal -0.2328*** (0.0222)  -0.5537
*** (0.0195)  -0.3207
*** (0.0228)  -0.2585
*** (0.0338) 
Union member  0.1691*** (0.0086)   0.2824
*** (0.0130)   0.2797
*** (0.0145)   0.3031
*** (0.0236) 
Overeducation -0.0797*** (0.0147)  -0.0644
*** (0.0205)  -0.0543
** (0.0241)  -0.0031 (0.0463) 
Undereducation  0.0060 (0.0173)   0.0141 (0.0237)  -0.0752
*** (0.0265)   0.0107 (0.0435) 
Education -0.0133*** (0.0049)   0.0127
* (0.0067)  -0.0325
*** (0.0087)  -0.0036 (0.0152) 
Education squared  0.0069*** (0.0003)   0.0044
*** (0.0004)   0.0052
*** (0.0005)   0.0028
*** (0.0009) 
Experience  0.0339*** (0.0020)   0.0283
*** (0.0027)   0.0067
* (0.0034)   0.0180
*** (0.0056) 
Experience squared -0.0004*** (0.0000)  -0.0002
*** (0.0000)   0.0000 (0.0001)  -0.0001 (0.0001) 
Work hours  0.0010*** (0.0001)   0.0011
*** (0.0001)   0.0015
*** (0.0001)   0.0021
*** (0.0002) 
Lambda  0.0458* (0.0270)  -0.2775
*** (0.0413)  -0.3462
*** (0.0507)  -0.3027
*** (0.0813) 
Constant  7.7211*** (0.0647)    7.6787*** (0.0870)    8.7719*** (0.1148)    8.7905*** (0.2029) 
Observations 29 714  21 995  16 654  11 527 
F Stat 1358.31  1033.19  461.21  149.61 
Prob > F 0.0000  0.0000  0.0000  0.0000 
R-squared 0.6827  0.6887  0.5609  0.3748 
Adj R-squared 0.6822  0.6881  0.5597  0.3723 
Root MSE 0.5893  0.6724  0.6936  0.9329 
Standard errors in parentheses 
*** p < 0.01, ** p < 0.05, * p < 0.10 
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; private sector; rural area; 
formal sector; not a trade union member 
Note: For 1995, total hours worked was used as a proxy for the usual work hours  
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Table 5.10: Duncan & Hoffman earnings model with Heckman correction for sample 
selection bias 
 Independent variable 
Dependent variable: Log real monthly earnings 
1995   2002   2010   2016 
25 to 34 years -0.0077 (0.0259)  -0.2318
*** (0.0344)  -0.3338
*** (0.0467)  -0.2536
*** (0.0753) 
35 to 44 years -0.0715** (0.0364)  -0.3708
*** (0.0499)  -0.4366
*** (0.0637)  -0.3499
*** (0.1029) 
45 to 54 years -0.1116** (0.0435)  -0.4551
*** (0.0592)  -0.5223
*** (0.0754)  -0.4751
*** (0.1229) 
55 to 65 years -0.1442*** (0.0510)  -0.4552
*** (0.0687)  -0.4835
*** (0.0828)  -0.3379
** (0.1333) 
Female -0.2486*** (0.0124)  -0.1240
*** (0.0148)  -0.1183
*** (0.0171)  -0.1188
*** (0.0253) 
African -0.5859*** (0.0122)  -0.6290
*** (0.0177)  -0.5428
*** (0.0197)  -0.1369
*** (0.0347) 
Coloured -0.4678*** (0.0151)  -0.4544
*** (0.0209)  -0.4785
*** (0.0247)  -0.1687
*** (0.0481) 
Indian -0.2968*** (0.0209)  -0.2892
*** (0.0273)  -0.2068
*** (0.0331)  -0.0350 (0.0628) 
Eastern Cape -0.0399** (0.0168)  -0.2924
*** (0.0214)  -0.1148
*** (0.0251)  -0.3578
*** (0.0421) 
Northern Cape -0.1331*** (0.0251)  -0.1717
*** (0.0324)  -0.0973
** (0.0388)  -0.2420
*** (0.0737) 
Free State -0.3197*** (0.0171)  -0.4149
*** (0.0231)  -0.2116
*** (0.0291)  -0.3940
*** (0.0511) 
KwaZulu-Natal  0.0988*** (0.0153)  -0.0814
*** (0.0195)  -0.0757
*** (0.0235)  -0.3667
*** (0.0420) 
North West  0.0040 (0.0174)  -0.1270
*** (0.0238)   0.0436 (0.0297)  -0.1017
* (0.0555) 
Gauteng  0.1694*** (0.0134)   0.0344
* (0.0179)   0.0822
*** (0.0206)  -0.1085
*** (0.0374) 
Mpumalanga  0.0912*** (0.0190)  -0.0940
*** (0.0239)   0.1072
*** (0.0283)  -0.2150
*** (0.0471) 
Limpopo  0.2341*** (0.0212)  -0.1684
*** (0.0253)  -0.0641
** (0.0305)  -0.3146
*** (0.0497) 
Mining  0.4816*** (0.0212)   0.7768
*** (0.0292)   0.5417
*** (0.0442)   0.4545
*** (0.0825) 
Manufacturing  0.4525*** (0.0166)   0.5414
*** (0.0230)   0.1989
*** (0.0319)   0.1460
** (0.0569) 
Water & electricity  0.5957*** (0.0392)   0.6234
*** (0.0546)   0.1527
** (0.0661)   0.4074
*** (0.1081) 
Wholesale & retail  0.3436*** (0.0215)   0.5296
*** (0.0285)   0.1354
*** (0.0350)   0.0239 (0.0585) 
Construction  0.3252*** (0.0164)   0.3580
*** (0.0224)   0.1166
*** (0.0310)   0.0610 (0.0548) 
Communication  0.5233*** (0.0209)   0.5888
*** (0.0285)   0.2332
*** (0.0367)   0.1716
*** (0.0636) 
Finance  0.4775*** (0.0206)   0.5808
*** (0.0256)   0.2417
*** (0.0322)   0.0804 (0.0557) 
Community services  0.2861*** (0.0281)   0.3979
*** (0.0267)   0.2015
*** (0.0343)   0.0030 (0.0568) 
Private households -0.1028*** (0.0314)   0.0422 (0.0520)  -0.2274
*** (0.0455)  -0.2832
*** (0.0767) 
Managers  0.5063*** (0.0246)   0.4773
*** (0.0300)   0.1995
*** (0.0315)   0.3665
*** (0.0528) 
Technicians  0.2067*** (0.0200)   0.1680
*** (0.0274)  -0.1309
*** (0.0263)  -0.2074
*** (0.0456) 
Clerks  0.0131 (0.0217)   0.0022 (0.0294)  -0.1859
*** (0.0263)  -0.3179
*** (0.0460) 
Service workers  0.1048*** (0.0252)  -0.1579
*** (0.0356)  -0.3285
*** (0.0298)  -0.3823
*** (0.0507) 
Skilled agriculture  0.3323*** (0.0397)   0.3544
*** (0.0407)  -0.0550 (0.0999)  -0.2747 (0.2081) 
Trade workers  0.2927*** (0.0283)   0.1223
*** (0.0444)  -0.0262 (0.0378)  -0.0951 (0.0629) 
Operators  0.3460*** (0.0321)   0.1421
*** (0.0468)  -0.1758
*** (0.0370)  -0.3830
*** (0.0628) 
Elementary workers  0.4577*** (0.0366)   0.0547 (0.0507)  -0.1797
*** (0.0376)  -0.3314
*** (0.0610) 
Domestic workers N/A+   N/A
+ 
  N/A
+ 
  N/A
+ 
 
Employees -0.3743*** (0.0222)  -0.0372
* (0.0193)  N/A
+ 
  N/A
+  
Public  0.2496*** (0.0255)   0.4114
*** (0.0208)   0.2461
*** (0.0230)   0.0610
* (0.0326) 
Urban  0.1343*** (0.0099)   0.1782
*** (0.0126)   0.1198
*** (0.0184)   0.1516
*** (0.0332) 
Informal -0.2634*** (0.0223)  -0.5609
*** (0.0196)  -0.3260
*** (0.0228)  -0.2602
*** (0.0338) 
Union member  0.1713*** (0.0086)   0.2842
*** (0.0130)   0.2818
*** (0.0145)   0.3031
*** (0.0236) 
Overeducation  0.0930*** (0.0033)   0.0813
*** (0.0044)   0.0532
*** (0.0065)   0.0692
*** (0.0108) 
Undereducation -0.0528*** (0.0025)  -0.0552
*** (0.0033)  -0.0448
*** (0.0046)  -0.0239
*** (0.0073) 
Required education  0.2131*** (0.0050)   0.1706
*** (0.0072)   0.1705
*** (0.0093)   0.2221
*** (0.0133) 
Experience  0.0274*** (0.0020)   0.0242
*** (0.0027)   0.0005 (0.0034)   0.0160
*** (0.0055) 
Experience squared -0.0003*** (0.0000)  -0.0001
*** (0.0000)   0.0002
*** (0.0001)  -0.0001 (0.0001) 
Work hours  0.0010*** (0.0001)   0.0011
*** (0.0001)   0.0015
*** (0.0001)   0.0021
*** (0.0002) 
Lambda -0.1582*** (0.0252)  -0.4486
*** (0.0373)  -0.5671
*** (0.0480)  -0.3509
*** (0.0768) 
Constant  6.1252*** (0.0726)    6.4682*** (0.1164)    7.2936*** (0.1583)    6.0636*** (0.2645) 
F Stat 29 714  21 995  16 654  11 527 
Prob > F 1389.15  1072.47  476.55  156.35 
R-squared 0.0000  0.0000  0.0000  0.0000 
Adj R-squared 0.6781  0.6874  0.5580  0.3747 
Root MSE 0.6777  0.6867  0.5568  0.3723 
F Stat 0.5935  0.6738  0.6958  0.9329 
Standard errors in parentheses 
*** p < 0.01, ** p < 0.05, * p < 0.10 
Reference groups: 15-24 years; male; white; Western Cape; agriculture; professionals; self-employed; private sector; rural area; 
formal sector; not a trade union member 
Note: For 1995, total hours worked was used as a proxy for the usual work hours 
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Referring to the results for the Mincer model in Table 5.8, the relationship between education 
and earnings remains non-linear and convex, an indication that the returns to education increase 
with each additional year of completed schooling. Likewise, the returns to years of work 
experience are found to be positive, but the positive returns diminish over time. The weekly 
hours of work variable is positive and statistically significant, suggesting that an increase in the 
number of working hours per week significantly increases workers’ earnings. Moreover, the use 
of the Heckman sample selection procedure is justified by the fact that lambda is significantly 
negative. 
 
Table 5.9 presents the results of the V&V model. Like earlier findings, the earnings of 
adequately matched workers are found to be higher in relation to what overeducated workers 
earn. The results for 1995, 2002 and 2010 indicate that overeducated workers earn between five 
to eight percent lower than adequately educated workers with similar qualification. 
Undereducated workers, on the other hand, earn approximately eight percent lower than their 
adequately educated colleagues. However, when all other explanatory variables are omitted 
except for the human capital variables such as was the case in Table A21, the undereducated 
seems to benefit from a wage premium. Once again, there is a non-linear convex relation 
between education and earnings while the relationship between weekly work hours and earnings 
is positive, just like in the Mincer model. 
 
Similar to the findings in Table 5.7, the results in Table 5.10 using the D&H model show that 
there are positive returns to overeducation and adequate education. However, the returns to 
adequate education are about nine to fifteen percent higher than the returns to overeducation. On 
the contrary, the returns to undereducation are negative and statistically significant. These results 
mimic Sattinger’s assignment theory, indicating that labour market earnings in South Africa are 
neither solely dependent on the characteristics of the job nor the characteristics of workers, but a 
combination of both. 
  
http://etd.uwc.ac.za/
143 
 
5.4  Conclusion 
 
This chapter mainly examines the wage effects of educational mismatch in the South African 
labour market using three different wage models, namely, the Mincer model, the ORU model by 
Duncan and Hoffman, as well as the Verdugo and Verdugo model. Sample selection bias is 
controlled for in all three model specifications using the Heckman two-step procedure. 
 
When analysing the characteristics of mismatched workers, it was found that males, Africans, 
elementary workers, and workers residing in Gauteng and KwaZulu-Natal dominate the share of 
overeducated and undereducated workers. Moreover, the proportion of overeducated workers is 
negatively related to years of work experience, which seems to suggest that overeducation may 
exist at the start of a worker’s career but fades away as the worker gains the relevant work 
experience. Conversely, the likelihood of workers being undereducated increases in line with the 
years of experience because undereducated workers try to make up for the lower level of 
education with more work experience.  
 
The empirical findings indicate that skilled workers, young workers between the ages of 15 to 24 
years, those who live in the Western Cape relative to those in the Eastern Cape, Northern Cape, 
Free State, and North West, and workers in industries other than agriculture earn significantly 
more. Moreover, living in an urban area, working in the public sector or the formal sector, and 
being self-employed are associated with relatively higher earnings. On the contrary, female 
workers, African, Coloureds and Indians earn less than male and White workers respectively. 
Furthermore, while there appears to be increasing returns to education, the effect of experience 
although initially positive, diminishes over time.  
 
In general, overeducated workers receive substantively lower wages than what they would earn if 
they were employed in a job which adequately matches their education. The results point to the 
conclusion that although the rate of return to overeducation is positive, it is lower than the rate of 
return to adequate schooling. Conversely, the rate of return to undereducation is negative, but 
compared to being well-matched, the undereducated benefit from a wage premium. It therefore 
seems that the earnings of workers in South African can be explained by the assignment theory.  
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CHAPTER SIX: A PANEL DATA ANALYSIS OF OVEREDUCATION AND INCOME-
RELATED UNDEREMPLOYMENT 
 
6.1  Introduction 
 
The aim of this chapter is to investigate whether underemployment is a short-term or a long-term 
phenomenon. Specifically, the chapter examines the duration of overeducation and the two types 
of income-related underemployment in South Africa using NIDS panel data to track individuals 
across different time periods. A limited number of international studies have been undertaken to 
evaluate the permanent or transitory nature of individuals’ overeducation spell. Some argue that 
overeducation is temporary, acting as a stepping stone to better employment prospects by 
accelerating the transition to an adequate job. Others are also of the view that overeducation may 
be long-lasting due to the scarring effect it has on workers’ chances of moving into adequate 
employment in the long run. Section 6.2 analyses the number and percentage of underemployed 
workers, the permanency of overeducation and income-related underemployment as well as the 
transitory or chronic of these two types of underemployment based on various demographic and 
work-related characteristics. Numerous pooled-data probit and panel data probit regressions are 
conducted in Section 6.3, whereas section 6.4 concludes this chapter. 
 
6.2  Descriptive statistics 
 
The number of employed and underemployed individuals in each of the four waves of NIDS as 
well as the number of those employed in two consecutive waves is discussed in sub-section 6.2.1. 
Sub-section 6.2.2 looks at the chronic or transient nature of underemployment. 
 
6.2.1 Number of employed and underemployed workers 
As shown in Table A25, the total number of employed workers increases from 13.71 to 17.37 
million between the first and fourth waves. Table A26 also highlights the number of workers 
who are employed in two consecutive waves. The results reveal that about 8.59 million 
individuals are employed in both waves 1 and 2, whereas the number of workers who are 
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consecutively employed in waves 2 and 3 as well as waves 3 and 4 are about 9.62 million and 
9.86 million respectively. Moreover, 4.29 million workers are employed in all four waves. 
 
Next, the number as well as the percentage of overeducated workers across all four waves are 
presented in Figure 6.1. It shows that the number of overeducated workers ranges from 1.18 
million in wave 1 to 1.63 million in wave 4. The overeducated constitute about 8.6 to 10.4 
percent of the total number of employed workers. The number and percentage of overeducated 
workers recorded in the QLFS are more than the ones captured in NIDS in 2008 and 2010 as 
shown in Table A27. For example, in 2008, while the number and the percentage of 
overeducated workers are 1.66 million and 11.25 percent respectively in the QLFS, the NIDS 
data report 1.18 million overeducated workers, representing 8.64 percent. However, in 2012 and 
2014, NIDS records a higher number and percentage of overeducated workers than the QLFS. 
For instance, the percentage of overeducated workers in 2014 is 9.38 in NIDS and 7.58 in the 
QLFS. 
 
Figure 6.1: Number and percentage of overeducated workers 
 
 
Figures 6.2 and 6.3 present the number and percentage of income-related underemployed 
workers based on the two definitions discussed in Chapter Two. First, Figure 6.2 shows that 
workers who earn less than 125% of the poverty threshold represent between 11.8 to 15.0 
percent of the total employed. In absolute terms, such workers are between 1.77 million and 2.37 
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million. These numbers are higher than what was captured in the QLFS as can be seen in Table 
A27. For instance, in 2014, the number of overeducated workers in NIDS is 0.93 million more 
than the number that is captured in the QLFS. In Figure 6.3, the number of income-related 
underemployed workers ranges from 2.30 million and 2.67 million, which represent between 
13.9 and 17.8 percent of the total number of employed workers. 
 
Figure 6.2: Number and percentage of income-related underemployed workers (Earnings 
less than 125% of poverty threshold) 
 
 
Figure 6.3: Number and percentage of income-related underemployed workers (Earnings 
less than 20% of previous income) 
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Both the number and percentage of workers defined as income-related underemployed, because 
they earn than 20% less than their income in the previous, are higher than those defined as 
underemployed based on the poverty threshold. It must be emphasised that some of these 
workers may be high-income individuals and therefore may not be captured as income-related 
underemployed based on the poverty threshold.  
 
Tables A28 and A29 detail the relationship between per capita income decile and income-related 
underemployment, based on the poverty threshold and previous earnings respectively, in 
quintiles. Table A28 depicts that a greater proportion of workers who earn less than 125 percent 
of the poverty threshold are in the lower half of the income distribution. For example, about 72 
percent and 76 percent of individuals defined as income-related underemployed, based on the 
poverty threshold approach, in 2008 and 2014 respectively are found at the bottom half of the 
income distribution. On the other hand, Table A29 shows that most individuals who are defined 
as income-related underemployed, using the previous earnings approach, are in the richest 50 
percent of the income distribution. As Table A29 reveals, over 55 percent of income-related 
underemployed workers, based on the previous earnings approach, are in the top half of the 
income distribution. It can, therefore, be said that the two approaches may have captured 
different groups of income-based underemployed workers. 
 
As portrayed in Tables A30 and A31, being in the bottom-end of the income distribution 
increases the probability of falling into income-related underemployment. As expected, Table 
A30 shows that between 69 to 87 percent of those in the poorest decile are classified as income-
related underemployed based on the poverty threshold method across all four waves. The 
percentage of income-related underemployed individuals decreases significantly as we move 
towards the higher-end of the income distribution, with only 0.2 to two percent of those in the 
top 10 percent being classified as income-related underemployed. Table A31 presents a similar 
picture, although the percentage of income-related underemployed individuals in the top half of 
the income distribution is relatively higher under the previous income method. For instance, 
between 15 to 26 percent of those in the richest 10 percent are underemployed according to the 
previous income method across all three periods. 
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Furthermore, less than 25 percent of workers who are defined as underemployed based on the 
previous income approach are also classified as underemployed according to the poverty 
threshold approach as shown in Table A32. The table also reveals that over 75 percent of 
individuals who are classified as underemployed based on the previous earnings approach are not 
underemployed according to the poverty threshold approach. Alternatively, about four percent of 
workers who are underemployed based on the poverty threshold approach are not 
underemployed based on the previous income approach. These results once again imply that the 
two approaches may have captured different groups of income-related underemployed workers. 
 
6.2.2 The permanent or transitory nature of underemployment 
Tables 6.1 and 6.2 display the persistence of the two types of income-related underemployment. 
It can be deduced that income-related underemployment is short-lived for most workers. For 
those defined as income-related underemployed based on the poverty threshold approach, 
approximately 58 to 64 percent move out of the phenomenon two years later. Moreover, only 32 
to 34 percent of workers stay in income-related underemployment for a period of four to six 
years.  
 
Table 6.1: Proportion of income-related underemployed workers in a given period who 
remain underemployed in subsequent periods (Earnings < 125% of poverty threshold) 
 
Income-related underemployment (t+1) 
Income-related underemployment (t)  2010 2012 2014 
2008 42.37 32.05 33.73 
2010 
 
36.40 33.16 
2012 
  
37.94 
 
Likewise, as Table 6.2 depicts, between 83 to 88 percent of workers who become income-related 
underemployed in a given year, because they earn 20 percent less than their previous income, 
escape the underemployment phenomenon after two years and about 81 percent after four years. 
It can, therefore, be deduced that income-related underemployment based on the previous 
earnings approach is less persistent than the other type which is based on the poverty threshold 
approach. 
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Table 6.2: Proportion of income-related underemployed workers in a given period who 
remain underemployed in subsequent periods (Earnings < 20% of previous income) 
 
Income-related underemployment (t+1) 
Income-related underemployment (t) 2012 2014 
 
2010 11.58 18.60 
 
2012 
 
16.04 
 
 
Table 6.3 shows the persistence of overeducation between 2008 and 2014. The results indicate 
that between 55 to 64 percent of workers who become overeducated in a given year remain in the 
overeducation phenomenon two years later. For example, about 55 percent of overeducated 
workers in 2010 could not escape overeducation in 2012 while 64 percent of those who were 
overeducated in 2012 remained overeducated in 2014. Furthermore, between 41 to 54 percent of 
workers have an overeducation spell that spans across four years, whereas about 42 percent of 
workers remain overeducated for six years. This means that close to 60 percent of workers find 
adequately matched jobs six years after being overeducated. Nevertheless, the results seem to 
suggest that overeducation is a long-term phenomenon for a considerable number of workers. 
For these workers, initial overeducation may not serve as a stepping stone to finding better jobs 
as the career mobility theory portrays.  
 
Table 6.3: Proportion of overeducated workers in a given period who remain overeducated 
in subsequent periods 
 
Overeducation (t+1) 
 
Overeducation (t) 2010 2012 2014 
2008 54.60 40.69 41.63 
2010 
 
54.98 53.90 
2012 
  
63.68 
 
Table 6.4 provides additional information by showing the relationship between the transition into 
and out of overeducation between 2008 and 2014 and occupational changes across the same 
period. The results depict that most workers who were overeducated in 2008 but became well-
matched in 2014 changed occupations across the two periods, mostly from low skilled 
http://etd.uwc.ac.za/
150 
 
occupation into high skilled occupation. For instance, while the proportion of elementary 
workers declined from 2008 to 2014 for workers who escaped overeducation, the proportion of 
managers, professionals and technicians increased. This means that some workers change 
occupations to move out of overeducation.  
 
The converse is also true for individuals who move from well-matched to overeducated. Most 
workers who transition from well-matched into overeducation also move from high skilled and 
semi-skilled jobs into low skilled jobs. Regarding workers who either remained overeducated or 
well-matched throughout the two periods, there were very little movements across occupations 
as Table 6.4 shows that the occupational composition of such workers was relatively similar 
between 2008 and 2014. 
 
Table 6.4: Relationship between overeducation status and changes in the composition of 
occupation between 2008 and 2014 
 
Overeducated in 2008 
but matched in 2014  
Overeducated in both 
2008 and 2014  
Well-matched in 2008 but 
overeducated in 2014  
Well-matched in both 
2008 and 2014 
 2008 2014  2008 2014  2008 2014  2008 2014 
Managers 1.64 5.93  15.55 14.81  9.33 16.15  5.97 7.2 
Professionals 1.21 7.17  48.79 40.36  37.93 29.79  9.27 11.29 
Technicians 0.29 13.06  3.94 4.12  4.17 3.91  5.16 5.27 
Clerks 1.26 5.99  3.51 6.46  12.02 0.38  11.93 8.97 
Service workers 0.20 17.98  3.53 10.51  18.09 4.34  18.1 19.22 
Skilled agriculture 11.91 1.36  2.07 1.25  0 0  2.23 0.52 
Trade 18.63 15.29  6.81 5.95  12.03 21.1  18.33 13.54 
Operators 7.51 11.61  4.93 4.33  3.8 9.84  10.08 13.83 
Elementary occupation  57.36 21.60  10.86 12.21  2.63 14.48  18.92 20.16 
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Table 6.5: Changes in detailed labour status across two waves 
 Status in 2010 
Status in 2008 Inactive Unemployed Undereducated Matched Overeducated Undefined Unclassified 
Inactive 70.57 15.29 1.97 7.23 1.09 2.49 1.36 
Unemployed 41.12 27.48 3.19 20.82 2.14 3.97 1.29 
Undereducated 22.30 10.73 42.22 18.02 0.04 5.51 1.19 
Matched 13.90 8.99 2.85 61.70 4.98 6.68 0.90 
Overeducated 9.96 9.64 0.12 27.55 43.72 8.69 0.33 
Undefined 46.94 12.21 5.29 20.50 5.51 8.91 0.65 
Unclassified N/A N/A N/A N/A N/A N/A N/A 
       
 Status in 2012 
Status in 2010 Inactive Unemployed Undereducated Matched Overeducated Undefined Unclassified 
Inactive 67.26 15.55 2.99 11.15 0.73 2.03 0.29 
Unemployed 38.66 26.30 4.61 25.52 1.85 2.77 0.28 
Undereducated 21.16 9.88 57.55 8.53 0.10 2.78 0.00 
Matched 12.42 8.87 3.85 70.87 3.01 0.86 0.12 
Overeducated 11.62 3.83 0.17 36.87 46.44 1.00 0.08 
Undefined 21.90 11.58 7.81 43.79 11.43 2.98 0.52 
Unclassified 55.99 19.14 5.14 15.55 2.10 2.09 0.00 
       
 Status in 2014 
Status in 2012 Inactive Unemployed Undereducated Matched Overeducated Undefined Unclassified 
Inactive 66.46 12.01 3.90 14.65 0.96 2.02 0.00 
Unemployed 30.29 25.09 4.63 34.81 2.87 2.30 0.00 
Undereducated 22.97 7.37 53.17 14.88 0.10 1.50 0.00 
Matched 11.19 7.20 5.13 71.29 3.71 1.48 0.00 
Overeducated 8.29 1.81 0.06 31.22 57.25 1.37 0.00 
Undefined 38.99 10.15 8.73 26.35 3.94 11.84 0.00 
Unclassified 50.53 8.47 13.25 20.33 6.54 0.89 0.00 
        
 Status in 2014 
Status in 2008 Inactive Unemployed Undereducated Matched Overeducated Undefined Unclassified 
Inactive 51.33 14.98 3.63 25.05 2.59 2.42 0.00 
Unemployed 32.01 18.31 6.79 38.58 2.48 1.83 0.00 
Undereducated 30.06 5.24 44.81 18.59 0.13 1.17 0.00 
Matched 17.64 6.42 7.77 60.50 5.70 1.97 0.00 
Overeducated 9.80 6.82 0.55 46.72 34.71 1.39 0.00 
Undefined 41.70 8.41 8.19 33.92 5.85 1.92 0.00 
Unclassified 51.33 14.98 3.63 25.05 2.59 2.42 0.00 
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Table 6.5 compares the individual changes in labour market status across different periods. A 
greater proportion of undereducated workers in one period remain undereducated in subsequent 
periods. For example, about 57.5 percent of individuals who were undereducated in 2010 
remained undereducated in 2012 and only 8.5 percent moved into well-match jobs. Likewise, 
approximately 45 percent of undereducated workers in 2008 were also undereducated in 2014, 
whereas 18.6 percent found well-matched jobs. This seems to suggest that workers do not move 
out of undereducation quickly probably due to the wage premium associated with 
undereducation.  
 
There seems to be a relatively quick dissolution of overeducation than undereducation. Again, 
the desire to move out of overeducation can be linked to the wage penalty associated with this 
phenomenon. The results in Table 6.5 reveal that approximately 28 to 31 percent of workers who 
are overeducated in a given period find well-matched two years after, about 36 to 45 percent 
become adequately employed after four years, and close to 47 percent escape overeducation after 
six years.  
 
Furthermore, most workers who are well-matched in a given period remain adequately employed 
in subsequent periods, and very few of them ever become mismatched. For instance, 
approximately 71 percent of individuals who were well-matched in 2012 were also found in jobs 
which adequately match their skills in 2014. Only 3.7 percent and 5.1 percent of such workers 
became overeducated and undereducated respectively in 2014. This signifies that initially finding 
a job that matches one’s level of education is important to remaining adequately employed 
throughout the career path.  
 
It must be emphasised that very few workers transition from overeducation to undereducation 
and vice versa. As the results depict, less than one percent of workers who are undereducated in 
one period become overeducated in a subsequent period. At the same time the likelihood of an 
overeducated worker becoming undereducated in less than one percent. Moreover, out of the 
individuals who transition from unemployment into employment, a significant number of them 
move into well-matched jobs and only a few of them move into jobs in which they are either 
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overeducated or undereducated. This gives an impression that most individuals will look for and 
prefer to find well-matched jobs than to be overeducated or undereducated. 
 
Next, Table 6.6 shows the prevalence of overeducation and income-related underemployment for 
workers employed in all four waves of NIDS. The results portray that overeducation is transitory 
for about 16 percent of workers and long-lasting for approximately six percent of workers who 
are employed in all four waves. The remaining 80 percent never experienced overeducation at all. 
The observed short duration of overeducation is consistent with the job matching theory, which 
suggests that overeducation is temporary and mostly occur at the beginning of individual careers. 
 
Income-related underemployment based on the previous earnings approach is transitory for about 
66 percent of workers, and only 0.35 percent experience chronic underemployment while 
approximately 33 percent never experienced this type of income-related underemployment. On 
the other hand, on the basis of the poverty threshold approach, income-related underemployment 
is chronic for about two percent of workers and transitory for 15 percent of workers, whereas 
approximately 82 percent of workers never had to deal with this phenomenon. 
 
Table 6.6: The chronic or transitory nature of underemployment for individuals employed 
in all four waves 
 
Overeducation Income-related underemployment 
  
Earnings < 20% of 
previous income 
Earnings < 125% of 
poverty threshold 
Never 77.99 33.43 82.82 
Transitory 15.58 66.22 15.20 
Chronic 6.43 0.35 1.98 
 
The respective likelihoods of underemployment being transitory and chronic can differ 
depending on certain individual as well as work-related characteristics. Tables 6.7 and A33 show 
the transient or permanent nature of overeducation and the two types of income-related 
underemployment based on certain demographic factors (age, gender, race, education level, 
occupation, etc.) amongst workers who were employed in all four waves. With regard to gender, 
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women are more prone to chronic overeducation than men while about 68 percent of workers 
who suffer from transitory overeducation are men. Males also dominate the share of both 
transitory and chronic income-related underemployment based on the previous income approach, 
whereas females constitute about 77 percent who are defined are chronically income-related 
underemployed according to the poverty threshold definition.  
 
Workers between the ages of 35 and 54 make up the highest proportion of both transitory and 
chronic overeducated workers and income-related undereducated workers based on the poverty 
threshold definition. For those classified as income-related underemployed according to the 
previous income approach, the majority who suffer from chronic underemployment are between 
45 and 54 years old. Workers who suffer from chronic income-related underemployment based 
on the previous earnings approach have the highest average age while transitory overeducated 
workers have the lowest mean age. Furthermore, young worker between the ages of 15 and 24 
are the least likely to be temporarily or chronically overeducated and income-related 
underemployed. 
 
With respect to race, Africans account for the highest share of both transitory and chronic 
overeducation and income-related underemployment based on the poverty threshold approach. 
Coloureds, on the other hand, have the highest percentage of chronically income-related 
underemployed workers based on the previous earnings approach. It is also not surprising that a 
significant proportion of chronically overeducated workers are Whites (almost 41 percent) 
because they are more educated. Moreover, workers who reside in the Gauteng province as well 
as those who live in urban areas are more susceptible to both chronic and transitory 
overeducation and the two types of income-related underemployment.  
 
Workers who are affected by chronic overeducation have the highest mean years of education 
while those classified as chronically income-related underemployed have the lowest average 
years of education. Among the chronically overeducated workers, about 80 percent are degree 
holders, whereas over 65 percent of transitory overeducated workers are matriculants and those 
with post-matric certificates. Conversely, workers with incomplete secondary education have the 
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higher share of both transitory and chronic income-related underemployment while degree 
holders are the least affected by any form of income-related underemployment. 
 
The majority of workers who are prone to both transitory and chronic overeducation are 
employees. Likewise, a higher proportion of employees are affected by both transitory and 
chronic income-related underemployment based on the previous earnings approach. Regarding 
transitory income-related underemployment based on the poverty threshold approach, the self-
employed represent the highest share. Moreover, on the basis of the sector of employment, more 
than 80 percent of transitory overeducated workers can be found in the formal sector. Similarly, 
over 92 percent of workers who suffer from chronic overeducation are in the formal sector. On 
the contrary, the informal sector has the highest proportion of workers who are defined as 
chronically income-related underemployed based on the poverty threshold approach. 
 
As far as the industry of employment is concerned, the community, social and personal services 
industry accounts for the highest share of workers who are affected by both chronic and 
transitory overeducation. For workers who are income-related underemployed according to the 
previous income approach, the highest proportion of them who suffer from the transitory type 
can be found in the community, social and personal services industry, whereas those who are 
affected by the chronic type operate in the transport, storage and communication industry. The 
two industries with the highest share of chronic and transitory income-related underemployment 
based on the poverty threshold approach are respectively the private households industry and the 
community, social and personal services industry. 
 
A significant proportion of workers who fall under transitory overeducation are those who are 
engaged in elementary occupations, trade workers, and plant and machinery operators, whereas 
about 40 percent of chronically overeducated workers are managers. Moreover, service workers 
constitute the highest proportion of workers who are classified as chronically income-related 
underemployed based on the previous earnings approach. Workers involved in elementary 
occupations and service workers respectively make up the highest percentage of transitory and 
chronic income-related underemployed workers according to the poverty threshold approach. 
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Table 6.7: Transitory or chronic nature of underemployment 
  Overeducation   Income-related underemployment 
 Never Transitory Chronic 
Earnings < 20% of previous 
income   
Earnings < 125% of poverty 
threshold 
    Never Transitory Chronic   Never Transitory Chronic 
Gender            
   Male 61.20 68.31 47.91  60.79 61.76 60.26  64.12 51.88 22.58 
   Female 38.80 31.69 52.09  39.21 38.24 39.74  35.88 48.12 77.42 
Race            
   African 75.81 74.54 43.06  78.44 71.07 46.84  71.01 83.82 95.73 
   Coloured 10.80 7.16 5.81  7.86 11.01 53.16  9.44 14.49 4.27 
   Indian 3.62 1.52 10.28  1.99 4.73 0.00  4.49 0.51 0.00 
   White 9.77 16.77 40.85  11.71 13.19 0.00  15.06 1.17 0.00 
Age            
   15 to 24 0.54 0.67 0.00  1.00 0.00 0.00  0.37 0.19 0.00 
   25 to 34 14.92 23.57 5.37  20.66 12.94 0.00  15.04 18.13 13.34 
   35 to 44 37.17 42.03 45.13  35.62 40.76 3.65  39.00 37.55 45.68 
   45 to 54 31.46 24.24 32.07  30.25 30.88 56.61  29.78 36.23 29.64 
   55 and above 15.91 9.49 17.43  12.47 15.43 39.74  15.81 7.89 11.33 
   Mean 44.37 41.68 46.62  43.02 44.61 51.55  44.33 42.92 43.53 
Province            
   Western Cape 13.19 10.01 13.83  9.10 14.49 39.74  11.91 18.06 8.37 
   Eastern Cape 8.06 5.58 5.56  4.83 8.93 7.10  7.17 8.44 16.67 
   Northern Cape 2.76 3.17 3.97  3.58 2.64 3.65  2.81 3.85 2.01 
   Free State 5.65 7.00 6.53  8.79 4.53 0.00  5.57 7.20 11.80 
   KwaZulu-Natal 11.73 9.13 19.03  13.09 10.58 0.00  10.91 12.03 26.27 
   North West 4.37 7.91 1.49  7.90 3.31 0.00  5.16 2.94 5.69 
   Gauteng 37.06 28.69 29.44  33.15 36.92 49.51  37.84 26.08 20.33 
   Mpumalanga 8.01 11.18 6.20  8.06 8.68 0.00  8.47 9.40 0.00 
   Limpopo 5.88 6.82 5.04  6.64 5.71 0.00  5.74 7.13 8.47 
   Movers 3.29 10.52 8.91  4.86 4.20 0.00  4.42 4.87 0.38 
Area type            
   Traditional 15.23 20.78 6.38  14.24 15.73 0.00  13.32 23.77 26.79 
   Urban 75.86 76.32 89.44  76.84 77.08 100.00  78.84 69.07 65.02 
   Farms 8.89 2.90 4.18  8.92 7.19 0.00  7.84 7.16 8.19 
Education            
   None 4.38 0.00 0.00  4.15 3.15 0.00  3.01 5.05 10.71 
   Incomplete primary 11.61 0.00 0.00  9.66 8.61 39.74  7.48 13.74 39.55 
   Incomplete secondary 47.48 12.30 2.00  34.60 40.68 56.61  35.43 56.38 40.05 
   Matric 14.95 30.72 0.45  15.67 17.27 0.00  17.42 13.55 9.68 
   Matric + certificate 19.86 37.15 17.38  25.87 20.99 3.65  25.35 10.29 0.00 
   Degree 1.68 18.95 80.17  10.05 9.04 0.00  11.10 1.00 0.00 
   Other/unspecified 0.04 0.88 0.00  0.00 0.26 0.00  0.21 0.00 0.00 
   Mean 9.72 12.88 15.40  10.55 10.59 8.59  10.93 9.13 6.58 
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It must be emphasised that the discussion on the transitory or chronic nature of 
underemployment is based on a balanced panel data which has much fewer observations (1 564 
people, or 4.29 million in weighted terms). Therefore, the next section will adopt an unbalanced 
panel (pooled) data in the long format for the econometric analysis. 
 
6.3  Econometric analysis 
 
The marginal effects from pooled probit and random effects probit model estimation regarding 
the likelihood of being income-related underemployed are given in Tables 6.8 and 6.9, whereas 
Table 6.10 contains the likelihood of overeducation. 
 
Table 6.8 presents the average marginal effects estimates of the determinants of income-related 
underemployment based on the poverty threshold method. The random effects probit is the 
preferred model because the null hypothesis that rho is equal to zero is rejected since the 
estimated rho is 0.309 and is statistically significant. The estimated rho reveals that unobservable 
individual heterogeneity accounts for roughly one third of the total error variance. Although the 
random effects probit is the preferred model, it must be emphasised that the estimated average 
marginal effects from the pooled probit are similar in both sign and magnitude to the random 
effects probit.  
 
Just like it was in the case of the regressions based on the QLFS in Table 4.8, the relationship 
between age and income-related underemployment likelihood is non-linear and convex. On the 
contrary, the results point in the direction of a non-linear concave relationship between 
experience and income-related underemployment. With regards to the QLFS, the relationship 
between the two variables was found to be positive and linear. Moreover, the sign of the 
coefficients of most of the other explanatory variables is similar to the results obtained in Table 
4.8. The reported marginal effects show that women, Africans and Coloureds are more likely to 
be income-related underemployed than men and Whites respectively. Likewise, the probability 
of falling into income-related underemployment is higher for workers who reside in the Eastern 
Cape, Free State, KwaZulu-Natal and Limpopo, relative to those who reside in the Western Cape.  
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Table 6.8: The likelihood of being income-related underemployed (earn 125% < poverty 
threshold), NIDS 2008-2015 
Independent variable 
Average marginal effects 
         Pooled Probit Random Effects Probit 
Age -0.0388*** (0.0025) -0.0405*** (0.0027) 
Age squared  0.0002*** (0.0000)  0.0003*** (0.0000) 
Female  0.0872*** (0.0043)  0.0877*** (0.0046) 
African  0.0932*** (0.0120)  0.1053*** (0.0151) 
Coloured  0.1166*** (0.0173)  0.1095*** (0.0155) 
Indian -0.0110 (0.0272) -0.0086 (0.0297) 
Experience  0.0238*** (0.0014)  0.0245*** (0.0015) 
Experience squared -0.0001*** (0.0000) -0.0001*** (0.0000) 
Eastern Cape  0.0765*** (0.0105)  0.0711*** (0.0094) 
Northern Cape  0.0030 (0.0086)  0.0049 (0.0092) 
Free State  0.0632*** (0.0119)  0.0569*** (0.0110) 
KwaZulu-Natal  0.0360*** (0.0087)  0.0359*** (0.0088) 
North West -0.0011 (0.0110)  0.0001 (0.0119) 
Gauteng -0.0078 (0.0087) -0.0075 (0.0095) 
Mpumalanga -0.0077 (0.0100) -0.0067 (0.0110) 
Limpopo  0.0645*** (0.0118)  0.0598*** (0.0108) 
Mining -0.0431** (0.0177) -0.0511** (0.0215) 
Manufacturing  0.0004 (0.0098) -0.0015 (0.0100) 
Utility -0.0207 (0.0223) -0.0241 (0.0243) 
Construction  0.0182* (0.0101)  0.0153 (0.0099) 
Wholesale & retail  0.0061 (0.0086)  0.0052 (0.0087) 
Transport  0.0080 (0.0127)  0.0057 (0.0127) 
Finance -0.0393*** (0.0119) -0.0435*** (0.0140) 
Community, personal & social serv.  0.0336*** (0.0084)  0.0323*** (0.0082) 
Private households  0.0366*** (0.0088)  0.0368*** (0.0082) 
Industry: other  0.0757*** (0.0097)  0.0664*** (0.0081) 
Casual  0.2223*** (0.0094)  0.1693*** (0.0058) 
Self-employed  0.1788*** (0.0082)  0.1491*** (0.0059) 
Informal  0.1186*** (0.0053)  0.1074*** (0.0051) 
Observations  27 298   27 298  
LR Chi-square  7595.25   
Prob. > Chi-squared  0.0000   0.0000  
Pseudo R squared  0.2929   
Observed prob.  0.1824   
Predicted prob. (at X̅)  0.1091   
Log likelihood -9169.05  -9061.73  
Wald chi squared (29)    2747.76  
/lnsig2u   -0.8043 (0.0994) 
Sigma_u    0.6689 (0.0332) 
Rho    0.3091 (0.0212) 
Number of unique persons      14 968   
Standard errors in parentheses    
*** p < 0.01, ** p < 0.05, * p < 0.10    
Reference groups: male; white; Western Cape; skilled agriculture; employee; formal sector 
LR test of rho = 0: chibar squared (01) = 214.65    Prob >= chibar squared = 0.000 
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The industry variables show that there is a significantly lower probability of workers in the 
mining and finance industries, compared to those in skilled agriculture, to be income-related 
underemployed. On the contrary, working in the private households industry as well as those in 
the community, personal and social services industry other than in skilled agriculture is 
associated with a significantly higher probability of experiencing income-related 
underemployment. Furthermore, casual workers and the self-employed are respectively about 17 
and 15 percent more likely to be income-related underemployed compared to employees. A 
priori, it is expected that income-related underemployment will be more prevalent in the informal 
sector as the labour market segmentation theory predicts. The results confirm that the probability 
of being income-related underemployed increases by about 11 percent for informal sector 
workers relative to those in the formal sector. 
 
Table 6.9 presents the results of the determinants of income-related underemployment based on 
the previous income approach. It is evident from the table that the sign and the magnitude of the 
average marginal effects estimates are similar across the pooled probit model and the random 
effects probit model. The results portray that the relationship between income-related 
underemployment and age is the same as the one observed in the previous model. However, 
unlike in the previous model, women are found to be about 3 percent less likely than men to be 
income-related underemployed.  
 
Likewise, working in the Northern Cape, Free State, KwaZulu-Natal and North West is linked 
with a lower probability of income-related underemployment compared to working in the 
Western Cape. Regarding the industry of employment, the probability of becoming income-
related underemployment is higher for individuals who work in the manufacturing; construction; 
wholesale and retail; private households; and community, personal and social services industries. 
Moreover, similar to the findings in Table 6.8, employees and formal sector workers are 
relatively less likely to become income-related underemployed. 
 
  
http://etd.uwc.ac.za/
160 
 
Table 6.9: The likelihood of being income-related underemployed (earn 20% < previous 
income), NIDS 2008-2015 
 Average marginal effects 
Independent variable Pooled Probit Random Effects Probit 
Age  0.0186*** (0.0067)  0.0186*** (0.0067) 
Age squared -0.0002** (0.0001) -0.0002** (0.0001) 
Female -0.0307*** (0.0092) -0.0308*** (0.0092) 
African -0.0169 (0.0198) -0.0168 (0.0196) 
Coloured -0.0062 (0.0208) -0.0062 (0.0210) 
Indian  0.0410 (0.0402)  0.0395 (0.0374) 
Experience -0.0060 (0.0038) -0.0060 (0.0038) 
Experience squared  0.0001 (0.0001)  0.0001 (0.0001) 
Eastern Cape  0.0083 (0.0191)  0.0082 (0.0188) 
Northern Cape -0.0330** (0.0165) -0.0340* (0.0175) 
Free State -0.0510*** (0.0196) -0.0537** (0.0218) 
KwaZulu-Natal -0.0456*** (0.0161) -0.0470*** (0.0171) 
North West -0.0470** (0.0206) -0.0493** (0.0228) 
Gauteng -0.0108 (0.0168) -0.0109 (0.0171) 
Mpumalanga -0.0087 (0.0197) -0.0088 (0.0200) 
Limpopo -0.0298 (0.0207) -0.0307 (0.0220) 
Mining  0.0063 (0.0285)  0.0062 (0.0282) 
Manufacturing  0.0605*** (0.0213)  0.0579*** (0.0196) 
Utility  0.0490 (0.0439)  0.0469 (0.0403) 
Construction  0.0391* (0.0236)  0.0378* (0.0222) 
Wholesale & retail  0.0389** (0.0190)  0.0379** (0.0181) 
Transport  0.0228 (0.0253)  0.0223 (0.0243) 
Finance  0.0232 (0.0235)  0.0228 (0.0226) 
Community, personal & social serv.  0.0372** (0.0178)  0.0367** (0.0173) 
Private households  0.0441** (0.0213)  0.0426** (0.0200) 
Industry: other  0.0989*** (0.0251)  0.0914*** (0.0217) 
Casual  0.2171*** (0.0235)  0.1891*** (0.0187) 
Self-employed  0.1928*** (0.0187)  0.1699*** (0.0150) 
Informal  0.0466*** (0.0114)  0.0457*** (0.0110) 
Observations  10 281   10 281  
LR Chi-square  487.91    
Prob. > Chi-square  0.0000   0.0000  
Pseudo R squared  0.0416    
Observed prob.  0.2574    
Predicted prob. (at X̅)  0.2501    
Log likelihood -5619.15  -5619.15  
Wald chi squared (29)    482.25  
/lnsig2u   -13.98 (7.7751) 
Sigma_u    0.0009 (0.0034) 
Rho    8.47E-07 (0.0000) 
Number of unique persons      6 018   
Standard errors in parentheses     
*** p < 0.01, ** p < 0.05, * p < 0.10     
Reference groups: male; white; Western Cape; skilled agriculture; employee; formal sector 
LR test of rho = 0: chibar squared (01) = 8.2e-04  Prob >= chibar squared = 0.489  
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Table 6.10: The likelihood of being overeducated, NIDS 2008-2015 
Independent variable 
Average marginal effects 
Pooled Probit Random Effects Probit 
Age  0.0608*** (0.0032)  0.0503*** (0.0032) 
Age squared -0.0001* (0.0000) -0.0000 (0.0000) 
Female -0.0140*** (0.0025) -0.0123*** (0.0024) 
African  0.0210*** (0.0042)  0.0201*** (0.0045) 
Coloured  0.0234*** (0.0064)  0.0195*** (0.0051) 
Indian  0.0136 (0.0109)  0.0095 (0.0090) 
Experience -0.0579*** (0.0019) -0.0491*** (0.0021) 
Experience squared  0.0001 (0.0000)  0.0000 (0.0000) 
Eastern Cape -0.0100* (0.0053) -0.0095* (0.0055) 
Northern Cape  0.0077 (0.0056)  0.0051 (0.0048) 
Free State  0.0003 (0.0061) -0.0007 (0.0057) 
KwaZulu-Natal -0.0050 (0.0046) -0.0048 (0.0045) 
North West -0.0026 (0.0061) -0.0028 (0.0059) 
Gauteng -0.0048 (0.0045) -0.0051 (0.0044) 
Mpumalanga  0.0156** (0.0061)  0.0125** (0.0050) 
Limpopo -0.0005 (0.0059) -0.0014 (0.0056) 
Mining -0.0302*** (0.0048) -0.0298*** (0.0067) 
Manufacturing -0.0352*** (0.0039) -0.0353*** (0.0052) 
Utility -0.0427*** (0.0052) -0.0531*** (0.0104) 
Construction -0.0418*** (0.0037) -0.0464*** (0.0060) 
Wholesale & retail -0.0608*** (0.0036) -0.0630*** (0.0052) 
Transport -0.0440*** (0.0036) -0.0477*** (0.0063) 
Finance -0.0628*** (0.0026) -0.0812*** (0.0063) 
Community, personal & social serv. -0.0864*** (0.0038) -0.0908*** (0.0055) 
Private households -0.0277*** (0.0047) -0.0283*** (0.0058) 
Industry: other -0.0549*** (0.0034) -0.0604*** (0.0053) 
Casual  0.0083 (0.0055)  0.0087** (0.0044) 
Self-employed -0.0011 (0.0042)  0.0008 (0.0037) 
Informal  0.0214*** (0.0033)  0.0167*** (0.0027) 
Observations  28 736   28 736  
LR Chi-square  6677.94    
Prob. > Chi-squared  0.0000   0.0000  
Pseudo R squared  0.4605    
Observed prob.  0.0695    
Predicted prob. (at X̅)   0.0004    
Log likelihood -3911.98  -3835.72  
Wald chi squared (29)    1243.15  
/lnsig2u   -0.6033 (0.1283) 
Sigma_u    0.7396 (0.0474) 
Rho    0.3536 (0.0293) 
Number of unique persons      15 911   
Standard errors in parentheses     
*** p < 0.01, ** p < 0.05, * p < 0.10     
Reference groups: male; white; Western Cape; skilled agriculture; employee; formal sector 
LR test of rho=0: chibar squared (01) = 152.53     Prob >= chibar squared = 0.000  
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Table 6.10 shows the likelihood of overeducation based on certain explanatory variables. For 
most of these variables, the sign as well as the magnitude of the estimated average marginal 
effects are similar across the pooled probit and random effects probit models. However, only the 
results from the random effects model are analysed. This is because the null hypothesis (rho = 0) 
is rejected since the estimated rho is 0.354. It implies that about 35 percent of the total error 
variance is accounted for by unobservable individual heterogeneity.  
 
The results in Table 6.10 depict that the relationship between age and overeducation is linear and 
positive, whereas in Table 4.7, the relationship was found to be non-linear. Experience, on the 
other hand, is inversely related to overeducation which could imply that overeducation may be 
more common for career starters than workers with more work-related experience as the career 
mobility theory suggests. However, while the relationship between experience and overeducation 
is linear in NIDS, it was found to be non-linear in the QLFS.  
 
The results also show that females are about one percent less likely than their male counterparts 
to be overeducated while Africans and Coloureds, relative to Whites, face a higher chance of 
falling into overeducation. These findings are consistent with the results pertaining to the QLFS 
in Table 4.7. Moreover, compared to the Western Cape, the probability of experiencing 
overeducation is lower for workers who reside in the Eastern Cape, but higher for those in 
Mpumalanga. On the basis of industry, working in any other industry, relative to the skilled 
agriculture industry, decreases the probability of being overeducated. Except for the private 
households industry, a similar finding was derived in Table 4.7. Finally, as expected, the 
probability of becoming overeducated is higher for informal sector workers as well as casual 
workers. 
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Table 6.11: Adequately educated in period t, determinants of becoming overeducated in 
period t+1 – multinomial logit45 
 Independent variable Relative risk ratio 
Age 2.2368*** (0.4124) 
Age squared 1.0008 (0.0023) 
Female 0.6859*** (0.0893) 
African 1.0471 (0.2431) 
Coloured 0.5815* (0.1687) 
Indian 0.9911 (0.4684) 
Experience 0.4248*** (0.0459) 
Experience squared 0.9997 (0.0024) 
Eastern Cape 0.9438 (0.2878) 
Northern Cape 1.6342* (0.4497) 
Free State 1.2222 (0.3744) 
KwaZulu-Natal 0.9094 (0.2403) 
North West 1.5657 (0.4775) 
Gauteng 0.9011 (0.2324) 
Mpumalanga 1.1593 (0.3292) 
Limpopo 1.5934 (0.4727) 
Skilled agriculture 1.8278 (0.7167) 
Mining 2.3388** (0.7822) 
Manufacturing 1.7168* (0.5138) 
Utility 1.4609 (0.9356) 
Construction 1.4088 (0.5642) 
Wholesale & retail 1.2109 (0.3201) 
Transport 2.0874** (0.7004) 
Community, personal & social services 0.7842 (0.1918) 
Private households 1.7056 (0.6692) 
Industry: other 1.5474 (0.4845) 
Casual 1.1533 (0.4091) 
Self-employed 1.5886* (0.4158) 
Informal 0.7407* (0.1274) 
Constant 0.0000*** (0.0000) 
Observations 9 513  
LR Chi-square (112) 2407.33  
Prob > Chi-square 0.0000  
Pseudo R Squared 0.1279  
Standard errors in parentheses Base category: adequately educated 
*** p < 0.01, ** p < 0.05, * p < 0.10   
Reference groups: male; white; Western Cape; finance; employee; formal sector 
 
  
                                                          
45 Although the model includes five outcome categories with adequately educated as the reference category, only the 
results for the overeducation category are shown here. The full results are presented in Table A34 in the Appendix. 
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Table 6.11 shows the likelihood of previously well-matched workers becoming overeducated in 
the next period based on certain individual and work-related characteristics. Table 6.11 reports 
the ratio of relative risk for a unit change in the explanatory variable, which is the relative risk of 
becoming overeducated in period (t+1) relative to being well-matched. The results reveal that 
age increases the relative probability of being overeducated period (t+1) relative to being well-
matched. Also, the relative risk of adequately educated workers becoming overeducated rather 
than remaining well-matched in the subsequent period is about 69 percent lower for female 
workers relative to their male counterparts.  
 
Moreover, experience significantly decreases the odds of moving from well-matched in a given 
period into overeducation in the subsequent period. This can be explained by the fact that 
according to the career mobility theory, individuals may consider being initially overeducated in 
their jobs if there is the possibility of promotion, which will eventually move them out of 
overeducation. Therefore, as a worker acquires more years of work experience, the incidence of 
overeducation may decline. The results also show that the relative risk regarding the transition 
into overeducation is higher for workers who reside in the Northern Cape (relative to the 
Western Cape) and for those working in the mining, manufacturing and transport industries 
(compared to the finance industry). Furthermore, while the self-employed are at odds of 
becoming overeducated in a subsequent period, informal sector workers face a lower relative risk 
of moving into overeducation. 
 
Finally, Table 6.12 contains results that show factor which influence the transition out of 
overeducation into adequate education between two consecutive periods. The results portray that 
age decreases the relative odds of becoming well-matched in period (t+1) while experience 
increases the odds of moving out of overeducation. Again, this is plausible because the career 
mobility theory suggests that overeducated workers are more likely to move to a higher-level 
occupation over time by using their initial position as a stepping stone to find adequate jobs. The 
results also suggest that the relative odds for the transition from overeducation into adequate 
education is higher for workers who work in the transport industry relative to those in the finance 
industry. 
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Table 6.12: Overeducated in period t, determinants of becoming adequately educated in 
period in t+1 – multinomial logit46 
Independent variable Relative risk ratio 
Age 0.5428*** (0.1284) 
Age squared 0.9986 (0.0030) 
Female 1.0393 (0.1949) 
African 1.1616 (0.4031) 
Coloured 1.8885 (0.7456) 
Indian 0.8506 (0.5473) 
Experience 1.8068*** (0.2457) 
Experience squared 1.0029 (0.0031) 
Eastern Cape 0.8554 (0.4186) 
Northern Cape 0.7569 (0.2878) 
Free State 1.4774 (0.6554) 
KwaZulu-Natal 1.2055 (0.4585) 
North West 1.5923 (0.7389) 
Gauteng 1.4209 (0.5078) 
Mpumalanga 1.2213 (0.4753) 
Limpopo 1.3644 (0.6209) 
Mining 0.9980 (0.5305) 
Manufacturing 1.1054 (0.6051) 
Utility 0.7402 (0.3584) 
Construction 0.3641 (0.3023) 
Wholesale & retail 1.2810 (0.8114) 
Transport 2.2935* (1.0897) 
Finance 1.5213 (0.8330) 
Community, personal & social services 0.8960 (0.4060) 
Private households 1.4458 (0.8084) 
Industry: other 0.6397 (0.3360) 
Casual 1.3649 (0.6678) 
Self-employed 1.0305 (0.3453) 
Informal 0.8434 (0.1989) 
Constant 274,235*** (988,008) 
Observations 1 022  
LR chi2(112) 560.83  
Prob > chi2 0.0000  
Pseudo R2 0.2293  
Standard errors in parentheses Base category: overeducated 
*** p < 0.01, ** p < 0.05, * p < 0.10   
Reference groups: male; white; Western Cape; skilled agriculture; employee; formal sector 
 
  
                                                          
46  While the model includes the five outcome categories specified in Chapter Three (overeducated being the 
reference category), only the results for the adequate education category are shown here. The full results table can be 
found in Table A35 in the Appendix. 
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6.4  Conclusion 
 
This chapter examines the dynamics of income-related underemployment and overeducation 
using NIDS panel data. It is observed that income-related underemployment is short-lived, and it 
mostly affects individuals in the bottom-end of the income distribution. Moreover, while a 
greater proportion of workers who are categorised as income-related underemployed based on 
the poverty threshold method can be found in the lower half of the income distribution, the 
majority of those who are defined as underemployed based on the previous income approach are 
in the top five income deciles.  
 
With regard to overeducation, close to 60 percent of affected workers find adequately matched 
jobs six years later, and most workers who move out of the overeducation spell change 
occupation from low skilled to high skilled jobs. By analysing the changes in labour market 
status across two waves, it seems that there is a relatively quick dissolution of overeducation than 
undereducation. It is because the proportion of overeducated workers who subsequently escape 
overeducation is higher than the percentage of undereducated workers who move out of 
undereducation. It was also found that only a smaller percentage of workers are affected by 
chronic overeducation or income-related underemployment. 
 
The chapter also uses random effects probit models to assess the likelihood of the two types of 
income-related underemployment and overeducation based on certain determinants. The results 
indicate that the probability of experiencing income-related underemployment (based on the 
poverty threshold method) is higher for females; Africans; Coloureds; workers who reside in the 
Eastern Cape, Free State, KwaZulu-Natal and Limpopo; workers employed in the private 
households and community, personal and social services industries; casual workers; the self-
employed; and informal sector workers. On the other hand, the likelihood of being income-
related underemployed (according to the previous income approach) is lower for females, 
employees, formal sector workers, and workers in the Northern Cape, Free State, KwaZulu-Natal 
and North West. Regarding the determinants of overeducation, the results show that female 
workers and workers in any industry other than the skilled agriculture industry are less likely to 
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be overeducated, but the probability of becoming overeducated is higher for Africans, Coloureds, 
informal sector workers, and casual workers. 
 
Moreover, the chapter adopts multinomial logit models to examine the transitions between 
overeducation and adequate education. It was found that age increases the relative risks of 
moving from adequate education in one period to overeducation in another period, but 
experience significantly lowers the odds of moving from well-matched to overeducated. 
However, the opposite was observed regarding the transition from being overeducated to 
becoming well-matched in a subsequent period.  
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CHAPTER SEVEN: CONCLUSION 
 
7.1  Introduction 
 
This chapter presents the conclusions that can be drawn from the main findings of the study as 
well as the policy implications and recommendations pertaining to the study. The chapter 
commences with a general overview of the study in Section 7.2. This is then followed by section 
7.3 which reviews the key findings arising from the three empirical chapters. The policy 
implications of the findings are then discussed in Section 7.4, while section 7.5 concludes the 
chapter with some suggestions for future research. 
 
7.2  Overview of the study 
 
The main aim of this study was to examine the prevalence, extent, determinants, and effects of 
the three types of underemployment in South Africa. More precisely, the study was designed to 
assess the trends in underemployment as well as the characteristics of the underemployed in 
South Africa, to analyse the wage effects of educational mismatch, more specifically 
overeducation, and to examine whether underemployment is a short-lived or long-lasting 
phenomenon. Underemployment constitutes a key aspect in relation to the analysis of the quality 
of work framework since it identifies workers who are inadequately employed in terms of hours 
of work, income earned and the matching of jobs to educational attainments. The issue that most 
individuals face in the labour market is not that of a lack of employment possibilities but rather 
the absence of adequate employment opportunities. This means that to be able to completely 
capture the full extent of inefficiencies in the labour market, both unemployment and 
underemployment should be considered. Investigating underemployment provides a platform to 
analyse the ability or inability of the economy to provide adequate and decent employment 
opportunities to all persons who are willing and available to work. Decent jobs include those that 
offer decent work hours, adequate earnings and effective utilisation of acquired qualification.  
 
The next section presents a summary of the main conclusions pertaining to the three research 
objectives of the study. 
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7.3  Review of key findings 
 
The study uses the OHS, LFS and QLFS data from 1995 to 2016 to examine of the nature, extent, 
incidence, and likelihood of underemployment in South Africa in line with the first objective of 
the study. The findings revealed that Africans, females, individuals aged between 25 and 44 
years at the time of the survey, and those living in urban areas constitute a greater proportion of 
underemployed workers. Moreover, the majority of time-related and income-based 
underemployed workers are involved in elementary jobs and domestic work while the 
overeducated were mostly managers and workers in elementary occupations. Also, the 
prevalence of overeducation and income-based underemployment was found to be higher than 
the incidence of time-related underemployment. Overall, overeducated workers were presented 
with better working conditions than the individuals who were affected by time-related and 
income-based underemployment.  
 
The results from the various probit models reveal that the likelihood of experiencing 
underemployment is higher for females47, Africans, informal sector employees, workers in the 
private households industry, and the self-employed. It was also discovered that experience 
significantly decreases the likelihood of being underemployed in at least one of the types of 
underemployment by 1 to 4 percent, albeit a diminishing effect. The observation that workers in 
the informal sector are between 10 to 14 percent more likely to experience underemployment is 
consistent with the labour market segmentation theory’s proposition that the secondary sector is 
characterised by bad jobs with inadequate working conditions.  
 
Workers involved in low-skill jobs account for the highest proportion of both time-related and 
income-based underemployed workers. This is because such jobs may be temporary in nature 
and offer lower remuneration. On the other hand, managers and technicians have the highest 
share of overeducated workers while for most of the periods, workers involved in skilled 
agriculture and professionals account for the lowest proportion of underemployment across all 
the three approaches. The vast majority of underemployed workers work in the private sector 
across all the three definitions (between 68 and 99 percent). This suggests that the private sector 
                                                          
47 Except in the case of overeducation. 
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employs highly educated workers and offers a lot of part-time employment relative to the public 
sector. As expected, the time-related underemployed have the lowest mean usual weekly work 
hours. Furthermore, several overeducated and income-related workers indicated that they are not 
willing to work longer hours. The above observation gives credence to the fact that the 
overeducated and income-related underemployed workers are full-time employees.  
 
Moreover, workers with primary and secondary education constitute the highest proportion of 
the time-related and income-related underemployed across all the observed periods while 
workers with a degree and secondary school certificate are the most overeducated. The 
proportion of overeducated degree holders has increased from approximately 15 percent in 1995 
to 71 percent in 2016. This upsurge in educational attainment and the inability of the economy to 
create the employment opportunities commensurate to the increased supply of graduate has led 
of the overeducation phenomenon. Whereas, most overeducated workers can be found in bigger 
establishments made up of 50 or more workers, time-related and income-related underemployed 
workers mostly work for smaller firms. This is consistent with the findings of Cam (2014) that 
workers in small-sized firms are susceptible to be time-related underemployed.  The results seem 
to suggest that bigger firms attract highly skilled individuals to fill up positions that require a 
relatively lower qualification while smaller establishment usually employ workers on part-time 
basis.  
 
In addressing the second research objective, the study compared the earnings profile of matched 
and mismatched workers, using labour force survey data from 1995 to 2016, to ascertain the 
differences in earnings. An analysis of the characteristics of mismatched workers revealed that a 
greater share of overeducated and undereducated workers were males, Africans, and workers in 
elementary occupations. Moreover, the proportion of overeducated workers was found to be 
negatively related to years of work experience, which seems to suggest that overeducation may 
exist at the start of a worker’s career but fades away as the worker gains the relevant work 
experience. On the contrary, the likelihood of workers being undereducated increases in line with 
the years of experience because undereducated workers try to make up for the lower level of 
education with more work experience.  
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Using three variants of the earnings function, the empirical findings indicated that skilled 
workers, young workers between 15 to 24 years, workers who live in the Western Cape, and 
workers in industries other than agriculture earn significantly more. Likewise, living in an urban 
area, working in the public sector or the formal sector, and being self-employed are associated 
with relatively higher earnings. Furthermore, there appears to be increasing returns to education, 
but the effect of experience although initially positive, diminishes over time.  
 
In general, although the returns to overeducation were found to be positive, overeducated 
workers receive substantively lower wages than what they would earn if they were employed in a 
job which adequately matches their education. Conversely, the rate of return to undereducation 
was found to be negative. However, as the results from the Duncan and Hoffman model show, 
undereducated workers may receive a wage premium relative to being well-matched. By only 
including the human capital variables, the results from the Verdugo and Verdugo model also 
confirms the wage premium associated with undereducation. It therefore seems that the earnings 
of workers in South African can be explained by the assignment theory. 
 
Finally, the study uses the first four waves of NIDS panel data to examine the dynamics of 
income-related underemployment and overeducation in relation to the third research objective. It 
was observed that income-related underemployment is short-lived, and mostly affect individuals 
in the bottom-end of the income distribution. With regard to overeducation, close to 60 percent 
of affected workers find adequately matched jobs six years later, and most workers who move 
out of the overeducation spell change occupation from low skilled to high skilled jobs. Moreover, 
only a smaller percentage of workers are affected by chronic overeducation or income-related 
underemployment. This points to the fact that overeducation is temporary as predicted by the 
career mobility and matching theories. 
 
The results from the random effects probit model show that the probability of experiencing 
overeducation or income-related underemployment is higher for workers from the African and 
Coloured population groups, casual workers, and informal sector workers. Moreover, the 
estimated results from the multinomial logit model reveal that while age decreases the odds of 
moving from overeducation to adequate education, work experience allows workers to move out 
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of overeducation into adequately matching jobs. This is plausible because the career mobility 
theory suggests that workers use overeducation as a stepping stone to move to well-matched jobs. 
 
7.4  Policy implications 
 
This section discusses the policy implications relating to the findings of this study. Given the 
high rate of unemployment in South Africa, it may seem that underemployment should not be a 
major concern since having some form of employment appears to be better than being 
unemployed. However, some studies (for example, Feldman 1996; Lee 2005; Wilkins 2007) 
have found that the underemployed encounter adverse outcomes just like the unemployed. 
Moreover, since underemployment represents a form of inadequate employment and does not 
fulfil the definition of decent work, labour market policy initiatives should not only aim at 
facilitating access to employment. Such policy initiatives should also ensure that the created jobs 
are adequate in terms of providing adequate earnings, decent hours, stability and security of work, 
and matching the educational credentials of the workforce. 
 
The existence of time-related underemployment is an indication that a significant portion of the 
workforce is not able to be fully productive, and the underutilised labour hours represent a waste 
of human capital. Wiebe (1996) suggests that the government can harness the excess capacity 
and stimulate higher levels of productivity from the workforce through public work programs. 
Moreover, in dealing with time-related underemployment, the state can give a partial form of 
unemployment insurance benefits to involuntary part-time workers as suggested by Kyyrä (2010) 
as well as Godøy and Røed (2014). This can provide a much-needed relief to time-related 
underemployed workers. Furthermore, Kyyrä (2010) claims that subsiding part-time employment 
via the unemployment compensation system can enhance efficiency in the labour market if such 
jobs eventually facilitate the transition to full-time employment. The rationale behind this policy 
is to encourage individuals to be active in the labour market, even if it means doing part-time 
work, rather than waiting to be fully employed. The active participation in the labour market can 
help maintain and upgrade professional skills and enhance networking which can provide 
contacts with potential employers. 
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Concerning overeducation, the empirical findings reveal that although an extra year of 
overeducation still offers a positive return; the return is, however, small relative to what could 
have been earned if the worker was adequately matched. Apart from the wage penalty, the full 
effect of overeducation could be more severe if the additional year of overeducation is at the 
expense of a year of work experience and does not take in account both the private direct costs of 
education and the public costs of providing education (Dockery and Miller, 2012). It, therefore, 
seems from a policy perspective that it is important to ensure a better alignment between 
individuals’ educational attainment and occupational requirements to minimise both the private 
and public cost of overeducation. This can be achieved by promoting a stronger partnership 
between schools and industries or employers to create effective post-secondary education 
programmes that more directly fill the workforce development gaps and employment needs.  
 
Moreover, the provision of proper counselling in the educational sector as well as the provision 
of adequate guidance for students when deciding on educational programmes at the university 
will offer more information on the labour market prospects of the different fields of study 
(Acosta-Ballesteros, Osorno-del Rosal, and Rodríguez-Rodríguez, 2018). Also, since experience 
has a positive impact in reducing overeducation, the promotion of apprenticeships for students 
and young career aspirants to obtain work-based training can ensure better matching between 
attained and required credentials. Bartlett (2013) also suggests that since the incidence of 
overeducation is high among youth and more educated workers, it will be useful to provide 
subsidies which will encourage employers to hire young skilled individuals. Such subsidies can 
be used for training and retraining purposes. 
 
For income-based underemployment, the results from the empirical analysis in general confirm 
that most affected workers are at the bottom-end of the income distribution as expected. 
Therefore, individuals categorised as income-related underemployed, especially based on the 
poverty threshold method constitute the working poor who live in poverty conditions. The 
implies that income-related underemployment worsens the already high levels of inequality and 
poverty in South Africa. Thus, a policy that ensures decent wages for workers, such as the 
proposed National Minimum Wage Bill, could be a step in the right direction to help mitigate the 
effects of income-related underemployment. It must be noted that income-related 
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underemployment according to the previous income approach (those who earn 20 percent less 
than their previous income) is relatively less concerning since most of the workers who fall 
under this category were found to be in the top half of the income deciles. 
 
Finally, the findings point to the fact that all three forms of underemployment are more prevalent 
in the informal sector. This reveals the inadequate working conditions in the informal sector, also 
referred to as secondary or the low-wage sector. Davies and Thurlow (2009) posit that the 
provision of an unconditional cash transfer can help to close the income gap between households 
in the informal sector and those in the formal sector. 
 
7.5  Conclusion 
 
This chapter provided a general conclusion for the study by giving an overview of the study and 
reviewing the key research findings and their policy implications. Overall, gender, race, age, 
experience, education, sector of employment, dwelling type, occupation and industry were found 
to be some of the key determinants of underemployment. Moreover, there seems to be a wage 
penalty associated with overeducation, although overeducation, together with income-related 
underemployment, is more transitory than chronic.  
 
Even though this study has extensively explored the underemployment phenomenon in South 
Africa, there is still more scope for future research. One of the areas that can be the focus of 
future research is the analysis of horizontal mismatch. However, such a study may require a 
primary survey because the sample size for the available labour force survey data is extremely 
small for robust empirical analysis. This is because only graduates with post-matric qualification 
were required to answer the field of study question. 
 
Another possible topic that can be explored is an examination of the consequences or adverse 
outcomes associated with underemployment, such as the effects on job satisfaction, life 
satisfaction, psychological well-being, and job attitude. This will involve the use of the self-
assessment method. The prospective researcher may, therefore, have to collect primary data. 
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APPENDIX 
 
Table A1: Categorisation of underemployed workers 
Period Overeducation 
only 
Time-related 
only 
Income-based 
only 
Any two 
approaches 
All three 
approaches 
Underemployed 
(Total) 
Underemployment 
rate (%) 
1995 1 048 622 377 657 0 523 804 156 208 05 708 2 111 999 22.23 
1996 0 981 214 229 001 0 495 601 106 695 04 870 1 817 381 20.27 
1997 1 141 942 239 146 0 614 326 122 712 08 706 2 126 832 23.39 
1998 1 065 044 240 938 0 761 197 178 426 06 387 2 251 992 24.03 
1999 1 190 902 388 590 0 867 853 303 429 20 076 2 770 850 26.76 
2000a 1 389 976 214 655 2 163 376 639 415 58 875 4 466 297 37.61 
2000b 1 371 282 206 925 1 839 771 576 808 54 966 4 049 752 33.13 
2001a 1 419 503 151 317 2 143 198 536 439 31 675 4 282 132 34.93 
2001b 1 340 292 178 118 1 504 937 361 173 24 548 3 409 068 30.53 
2002a 1 397 837 171 554 1 834 563 541 073 41 291 3 986 318 34.35 
2002b 1 119 995 131 542 1 733 036 414 517 39 710 3 438 800 30.48 
2003a 1 089 689 159 553 1 567 214 416 878 47 240 3 280 574 29.04 
2003b 1 216 849 160 095 1 340 294 381 533 19 366 3 118 137 27.32 
2004a 1 189 566 132 253 1 279 444 328 291 24 531 2 954 085 25.96 
2004b 1 379 888 187 194 1 122 878 344 073 20 864 3 054 897 26.27 
2005a 1 121 676 183 146 1 294 342 363 767 35 603 2 998 534 25.21 
2005b 1 004 328 172 500 1 419 721 336 261 23 777 2 956 587 24.06 
2006a 1 145 695 172 464 1 467 821 391 225 28 268 3 205 473 25.77 
2006b 1 200 218 196 040 1 254 263 312 327 16 527 2 979 375 23.30 
2007a 1 236 707 175 079 1 164 791 240 404 17 768 2 834 749 22.44 
2007b 1 512 814 182 203 1 204 145 257 624 13 025 3 169 811 23.85 
2008Q1 1 571 056 606 376 N/A 071 124 N/A 2 248 556 15.56 
2008Q2 1 609 508 563 021 N/A 070 566 N/A 2 243 095 15.36 
2008Q3 1 543 005 566 160 N/A 088 183 N/A 2 197 348 15.09 
2008Q4 1 581 939 560 965 N/A 081 374 N/A 2 224 278 15.04 
2009Q1 1 740 808 546 947 N/A 100 942 N/A 2 388 697 16.33 
2009Q2 1 570 202 584 832 N/A 101 285 N/A 2 256 319 15.70 
2009Q3 1 510 468 606 640 N/A 098 672 N/A 2 215 780 16.01 
2009Q4 1 589 426 561 083 N/A 075 831 N/A 2 226 340 15.92 
2010Q1 1 600 197 385 739 0 687 609 289 612 11 932 2 975 089 21.53 
2010Q2 1 524 302 377 530 0 710 444 255 692 09 406 2 877 374 20.80 
2010Q3 1 526 452 331 039 0 715 981 277 790 10 325 2 861 587 20.94 
2010Q4 1 545 337 327 039 0 699 598 235 213 14 504 2 821 691 20.28 
2011Q1 1 525 185 342 740 0 701 681 235 511 07 163 2 812 280 20.21 
2011Q2 1 640 069 349 661 0 654 203 238 762 11 610 2 894 305 20.77 
2011Q3 1 516 590 347 023 0 665 549 206 551 08 342 2 744 055 19.42 
2011Q4 1 052 451 356 495 0 672 017 202 824 05 677 2 289 464 15.95 
2012Q1 1 096 602 369 583 0 661 685 219 061 05 153 2 352 084 16.45 
2012Q2 1 149 229 362 592 0 754 318 240 433 04 051 2 510 623 17.50 
2012Q3 1 278 431 366 814 0 884 488 264 402 04 869 2 799 004 19.19 
2012Q4 1 200 918 386 676 0 883 823 268 003 06 599 2 746 019 18.88 
2013Q1 1 349 576 358 726 1 011 134 267 676 07 036 2 994 148 20.55 
2013Q2 0 896 823 362 485 1 092 262 267 372 07 807 2 626 749 17.86 
2013Q3 0 957 391 412 895 1 211 663 276 010 08 263 2 866 222 19.03 
2013Q4 0 997 502 395 310 1 173 528 288 947 05 775 2 861 062 18.83 
2014Q1 0 955 636 370 598 1 135 478 265 798 03 414 2 730 924 18.12 
2014Q2 1 081 444 373 756 1 191 078 293 459 05 697 2 945 434 19.49 
2014Q3 1 307 786 411 498 1 186 291 295 006 06 151 3 206 732 21.17 
2014Q4 1 047 468 387 714 1 161 365 311 319 08 595 2 916 461 19.00 
2015Q1 1 012 024 415 163 1 143 943 330 531 01 471 2 903 132 18.74 
2015Q2 1 078 728 425 262 1 062 478 334 412 12 846 2 913 726 18.59 
2015Q3 1 089 261 445 883 1 220 723 369 371 06 294 3 131 532 19.74 
2015Q4 1 051 074 425 282 1 193 027 331 688 09 542 3 010 613 18.76 
2016Q1 1 039 877 381 044 1 068 866 316 538 07 107 2 813 432 17.93 
2016Q2 1 015 856 487 138 0 964 734 307 936 09 717 2 785 381 17.88 
2016Q3 1 149 020 458 046 0 969 523 323 633 11 007 2 911 229 18.35 
2016Q4 1 156 713 434 311 0 951 249 328 421 09 843 2 880 537 17.90 
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Table A2: Demographic characteristics of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed  Unemployed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Marital status 
                        
   Married or living together 0.550* 0.504* 0.575 0.611* 0.614* 0.458* 0.391 0.378* 0.577* 0.475* 0.430* 0.433* 0.653 0.627 0.545 0.519  0.290* 0.294* 0.278* 0.277* 
   Unmarried/widowed/divorced 0.450* 0.496* 0.425 0.389* 0.386* 0.542* 0.609* 0.622*  0.423* 0.525* 0.570* 0.567* 0.347 0.373 0.455 0.481  0.710* 0.706* 0.722* 0.723* 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Headship status                       
   Household head 0.468* 0.558* 0.554 0.566  0.397* 0.496* 0.504* 0.488* 0.336* 0.496* 0.491* 0.529 0.579 0.614 0.571 0.560  0.150* 0.224* 0.257* 0.280* 
   Not household head 0.532* 0.442* 0.446 0.434  0.603* 0.504* 0.496* 0.512* 0.664* 0.504* 0.509* 0.471 0.421 0.386 0.429 0.440  0.850* 0.776* 0.743* 0.720* 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Area type                         
   Urban 0.771* 0.730 0.851* 0.908* 0.620* 0.549* 0.702* 0.694* 0.268* 0.332* 0.532* 0.611* 0.680 0.747 0.795 0.829  0.635* 0.659* 0.756* 0.768* 
   Rural 0.229* 0.270 0.149* 0.092* 0.380* 0.451* 0.298* 0.306* 0.732* 0.668* 0.468* 0.389* 0.320 0.253 0.205 0.171  0.365* 0.341* 0.244* 0.232* 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Province                         
   Western Cape 0.155 0.153 0.150 0.149  0.125* 0.105* 0.103* 0.111* 0.063* 0.033* 0.059* 0.038* 0.149 0.162 0.151 0.159  0.107* 0.078* 0.127* 0.106* 
   Eastern Cape 0.069* 0.087 0.075 0.071  0.160* 0.235* 0.163* 0.132* 0.175* 0.223* 0.152* 0.156* 0.092 0.086 0.090 0.085  0.145* 0.122* 0.095 0.099 
   Northern Cape 0.015* 0.019 0.015 0.010  0.028 0.011* 0.015 0.021  0.042* 0.024 0.020 0.022  0.022 0.022 0.021 0.019  0.027 0.017 0.021 0.024 
   Free State 0.056* 0.053 0.052 0.029  0.072 0.059 0.094* 0.070  0.265* 0.112* 0.084* 0.082* 0.068 0.064 0.053 0.044  0.052* 0.067 0.066 0.070* 
   KwaZulu-Natal 0.208* 0.207* 0.156 0.133  0.198 0.155 0.150 0.177  0.122* 0.219* 0.199* 0.205* 0.180 0.176 0.167 0.158  0.221* 0.230* 0.129* 0.138 
   North West 0.059* 0.060* 0.059 0.038*  0.096 0.094 0.039* 0.045  0.112* 0.060 0.059 0.052  0.079 0.076 0.060 0.062  0.077 0.077 0.060 0.060 
   Gauteng 0.341* 0.302 0.372* 0.444* 0.190* 0.170* 0.238* 0.215* 0.074* 0.238* 0.132* 0.230* 0.288 0.291 0.323 0.315  0.243* 0.259* 0.369* 0.355* 
   Mpumalanga 0.054 0.068 0.062 0.051*  0.046* 0.094* 0.095* 0.087  0.075 0.095* 0.100* 0.076  0.062 0.062 0.068 0.071  0.057 0.064 0.087* 0.090* 
   Limpopo 0.044* 0.051 0.060 0.075  0.085* 0.078 0.106 0.143* 0.071 0.114* 0.153* 0.112* 0.061 0.062 0.066 0.086  0.072* 0.086* 0.046* 0.058* 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
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Table A3: Work characteristics of the underemployed, selected years 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Formal/informal sector                    
   Informal 0.276* 0.141* 0.131* 0.073*  0.399 0.388* 0.328* 0.338*  0.087* 0.332* 0.366* 0.246*  0.430 0.114 0.151 0.162 
   Formal 0.139* 0.615* 0.757 0.798*  0.058* 0.237* 0.273* 0.306*  0.000* 0.114* 0.302* 0.523*  0.201 0.777 0.733 0.714 
   Subsistence agriculture 0.005* 0.049* 0.001 0.001*  0.020 0.165* 0.005 0.010  0.011 0.215* 0.026* 0.023*  0.022 0.009 0.006 0.007 
   Commercial agriculture 0.039 0.072 0.025* 0.013*  0.004* 0.006* 0.015* 0.026*  0.001* 0.124* 0.031 0.041  0.044 0.064 0.044 0.055 
   Domestic workers 0.541* 0.123* 0.086 0.114*  0.518* 0.204* 0.379* 0.320*  0.901* 0.215* 0.274* 0.167*  0.303 0.036 0.066 0.062 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Usual weekly work hours48                    
   1 to 10 hours 0.016 0.029* 0.009 0.013  0.168* 0.271* 0.195* 0.157*  0.034* 0.102* 0.071* 0.073*  0.005 0.006 0.005 0.006 
   11 to 20 hours 0.024* 0.034* 0.020 0.030  0.197* 0.305* 0.338* 0.428*  0.061* 0.090* 0.172* 0.213*  0.006 0.009 0.014 0.015 
   21 to 30 hours 0.040* 0.048* 0.050* 0.052  0.562* 0.389* 0.414* 0.369*  0.074* 0.122* 0.149* 0.092*  0.012 0.030 0.030 0.033 
   31 to 39 hours 0.142 0.041 0.104* 0.081*  0.073* 0.035 0.053 0.046  0.142 0.080* 0.062 0.048  0.121 0.057 0.050 0.051 
   40 hours 0.346 0.236 0.423* 0.511*  0.000* 0.000* 0.000* 0.000*  0.221* 0.096* 0.148* 0.230*  0.333 0.243 0.378 0.388 
   41 to 45 hours 0.200 0.191 0.156* 0.137*  0.000* 0.000* 0.000* 0.000*  0.144* 0.098* 0.100* 0.107*  0.219 0.217 0.195 0.175 
   Above 45 hours 0.233* 0.421 0.239* 0.177*  0.000* 0.000* 0.000* 0.000*  0.324 0.412 0.297 0.238*  0.305 0.437 0.327 0.332 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 43.01* 46.54* 43.06* 41.18*  22.91* 17.74* 19.65* 19.28*  42.81* 41.55* 38.16* 36.04*  45.15 47.88 45.76 45.41 
Willing to work longer hours                    
   Yes 0.751* 0.151* 0.129* 0.091  1.000
* 1.000* 1.000* 1.000*  0.685 0.227
* 0.264* 0.282*  0.693 0.091 0.097 0.076 
   No 0.249* 0.849* 0.871* 0.909  0.000
* 0.000* 0.000* 0.000*  0.315 0.773
* 0.736* 0.718*  0.307 0.909 0.903 0.924 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Skills level                    
   Unskilled 0.493* 0.466* 0.448* 0.182*  0.342* 0.424* 0.625* 0.652*  0.862* 0.537* 0.603* 0.588*  0.257 0.189 0.227 0.272 
   Semi-skilled 0.409* 0.347* 0.153* 0.313*  0.337* 0.497* 0.289* 0.253*  0.124* 0.443* 0.332* 0.339*  0.525 0.540 0.521 0.498 
   Highly skilled 0.098* 0.187* 0.399* 0.505*  0.321* 0.079* 0.086* 0.095*  0.014* 0.020* 0.066* 0.072*  0.219 0.271 0.252 0.230 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
 
                                                          
48 For OHS 1995, total hours worked in the last seven days was used as a proxy for the usual weekly hours as the latter variable was not captured in this survey. 
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Table A3: Continued 
 Overeducation  Time-related  Income-related  Fully employed 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Sector of industry                    
   Primary 0.111* 0.159* 0.055* 0.049*  0.095* 0.172* 0.021* 0.037*  0.325* 0.344* 0.060 0.085  0.182 0.138 0.074 0.089 
   Secondary 0.276* 0.240 0.171* 0.178*  0.111* 0.156* 0.156* 0.146*  0.042* 0.093* 0.175* 0.191  0.219 0.228 0.236 0.214 
   Tertiary 0.613 0.601* 0.774* 0.773*  0.795* 0.673 0.823* 0.817*  0.633* 0.563* 0.765* 0.724  0.599 0.634 0.690 0.697 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Tenure                    
   0 to 1 year 0.164* 0.213* 0.170 0.134*  0.163* 0.234* 0.447* 0.354*  0.225* 0.223* 0.368* 0.268*  0.116 0.149 0.193 0.197 
   1 to 3 years 0.188* 0.180* 0.256 0.184*  0.169 0.140 0.233 0.278*  0.204* 0.125* 0.263 0.253*  0.152 0.150 0.234 0.215 
   3 to 5 years 0.122 0.130 0.150 0.145  0.124 0.072* 0.095* 0.133  0.105 0.070* 0.102* 0.126  0.116 0.123 0.152 0.136 
   5 to 10 years 0.261 0.111* 0.170 0.225  0.185* 0.056* 0.136* 0.149*  0.210* 0.068* 0.122* 0.177  0.242 0.167 0.173 0.211 
   10 to 15 years 0.100* 0.058* 0.106 0.122  0.103* 0.019* 0.052* 0.052*  0.094* 0.039* 0.068* 0.076  0.135 0.113 0.104 0.098 
   More than 15 years 0.165* 0.308 0.150 0.189*  0.256 0.479* 0.038* 0.034*  0.162* 0.474* 0.078* 0.100*  0.239 0.297 0.145 0.144 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
   Mean 5.82* 4.93* 7.18 8.62*  6.84* 2.64* 3.49* 3.70*  5.73* 4.14* 4.54* 5.68*  8.06 7.99 6.96 7.13 
Industry                    
   Agriculture 0.069* 0.121* 0.026* 0.014*  0.081* 0.170* 0.020* 0.036*  0.321* 0.341* 0.057 0.064  0.127 0.073 0.050 0.062 
   Mining 0.037* 0.036* 0.028 0.035  0.012* 0.001* 0.001* 0.001*  0.001* 0.003* 0.003* 0.021  0.053 0.064 0.024 0.027 
   Manufacturing 0.219* 0.204* 0.119* 0.098  0.073* 0.087* 0.051* 0.032*  0.028* 0.050* 0.079* 0.073*  0.154 0.157 0.145 0.114 
   Electricity 0.012 0.007 0.007 0.026*  0.002* 0.000 0.001* 0.003  0.001* 0.000 0.003 0.004  0.009 0.009 0.007 0.007 
   Construction 0.032* 0.027* 0.045* 0.053*  0.033* 0.068 0.105 0.111  0.013* 0.042* 0.093 0.114  0.052 0.060 0.084 0.093 
   Wholesale & retail trade 0.166 0.181 0.199 0.085*  0.178 0.252* 0.211 0.175*  0.086* 0.230* 0.242 0.184*  0.183 0.186 0.228 0.212 
   Transport 0.055 0.065 0.049 0.056  0.025* 0.020* 0.017* 0.032*  0.007* 0.012* 0.034* 0.035*  0.054 0.059 0.062 0.063 
   Financial intermediation 0.071 0.095* 0.130 0.184  0.053 0.040* 0.058* 0.073*  0.002* 0.016* 0.048* 0.070*  0.065 0.116 0.129 0.150 
   Community services 0.180* 0.118* 0.311* 0.334*  0.355* 0.108* 0.158* 0.217*  0.027* 0.049* 0.167* 0.269*  0.242 0.224 0.205 0.209 
   Private households 0.114* 0.136* 0.086 0.114*  0.167* 0.251* 0.379* 0.320*  0.505* 0.255* 0.274* 0.167*  0.046 0.045 0.066 0.062 
   Others/Unspecified 0.046* 0.008 0.000 0.000  0.020 0.003 0.000 0.000  0.010 0.002* 0.000 0.000  0.014 0.007 0.000 0.000 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
* The estimate is significantly different from that of fully employed in the same year at α = 5%. 
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Table A4: Monthly real earnings of the underemployed 
 Overeducation  Time-related  Income-related  Fully employed 
Period Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean) 
OHS1995 8 426 5 155 175.66  5 874 3 854 151.31  550 584 4.46  7 744 4 983 55.92 
OHS1996 10 385 6 026 306.51  3 655 2 258 219.58  383 394 1.37  7 267 3 841 78.69 
OHS1997 8 990 5 663 187.40  3 787 2 150 143.10  486 497 3.81  6 989 4 629 55.67 
OHS1998 8 234 5 188 234.34  3 377 1 749 216.81  535 536 4.57  6 840 4 558 75.31 
OHS1999 8 635 5 103 216.62  2 617 1 214 117.54  466 475 4.16  6 844 4 222 63.94 
LFS2000a 7 561 3 510 293.08  1 158 521 87.99  255 104 5.68  6 230 3 906 92.20 
LFS2000b 7 180 3 396 167.42  1 271 646 64.29  320 297 4.02  7 113 4 356 63.28 
LFS2001a 7 319 3 606 161.92  1 418 732 75.34  387 385 3.68  6 438 4 087 54.74 
LFS2001b 7 742 4 152 184.55  1 954 948 125.88  455 474 4.20  6 907 4 600 59.48 
LFS2002a 6 876 3 386 156.20  1 113 491 54.85  356 339 3.93  6 843 4 383 59.58 
LFS2002b 7 195 3 191 201.10  1 465 638 118.35  439 463 4.11  6 935 4 139 60.34 
LFS2003a 6 845 2 673 202.94  1 260 711 67.30  436 445 4.14  6 805 4 009 59.37 
LFS2003b 7 533 3 571 207.91  1 494 719 82.46  427 446 4.74  6 839 4 018 59.49 
LFS2004a 7 543 3 673 205.13  1 439 715 84.86  447 449 4.69  7 174 4 082 62.00 
LFS2004b 8 131 3 644 221.02  1 621 880 103.02  412 425 4.69  6 785 4 049 56.47 
LFS2005a 6 921 2 588 215.15  1 606 794 98.34  375 397 4.36  6 987 3 968 57.57 
LFS2005b 10 927 3 778 394.66  1 749 844 103.61  424 485 4.24  7 303 3 883 69.70 
LFS2006a 9 538 3 744 249.17  1 469 835 90.93  351 384 4.35  7 049 4 173 57.42 
LFS2006b 10 135 4 011 273.59  1 767 923 94.97  386 401 4.70  6 903 3 875 57.32 
LFS2007a 10 105 3 931 270.39  1 635 995 81.85  378 393 4.69  6 909 3 978 55.37 
LFS2007b 12 162 6 831 287.61  2 085 1 269 146.02  437 516 4.97  6 708 4 131 54.32 
2010Q1 12 370 7 163 287.68  2 209 1 289 136.86  591 645 6.36  7 470 4 298 70.91 
2010Q2 12 739 7 932 299.70  2 407 1 381 152.15  587 637 6.21  7 790 4 296 76.69 
2010Q3 11 836 7 032 282.11  1 971 1 218 138.21  600 661 5.99  7 873 4 266 78.47 
2010Q4 12 786 7 647 307.04  2 138 1 261 129.38  607 658 5.86  8 012 4 482 78.15 
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Table A4: Continued 
 Overeducation  Time-related  Income-related  Fully employed 
Period Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean) 
2011Q1 12 283 7 607 305.78  2 281 1 107 166.86  597 622 6.08  8 382 4 426 86.32 
2011Q2 12 746 7 588 297.05  2 744 1 355 261.28  588 650 6.14  8 092 4 404 83.32 
2011Q3 12 350 7 343 310.89  3 124 1 215 296.23  598 641 6.21  8 287 4 406 84.40 
2011Q4 16 461 13 193 382.26  2 330 1 319 177.83  591 633 6.21  8 273 4 617 80.47 
2012Q1 16 364 13 038 371.09  2 253 1 129 194.49  592 652 7.22  7 846 4 519 73.37 
2012Q2 16 677 14 121 375.28  1 965 1 220 118.01  504 642 8.27  7 907 4 493 76.37 
2012Q3 17 628 15 267 396.17  2 324 1 102 220.64  506 636 6.91  7 713 4 198 78.65 
2012Q4 15 893 13 750 366.68  2 055 1 083 142.41  489 613 6.83  7 918 4 375 82.50 
2013Q1 17 412 14 778 409.52  2 349 1 067 210.17  475 557 6.60  7 593 4 108 81.06 
2013Q2 14 653 12 151 437.72  2 283 1 052 179.11  504 608 6.33  8 313 4 253 87.50 
2013Q3 14 653 11 962 428.96  2 045 1 036 136.09  494 598 6.07  8 224 4 187 83.99 
2013Q4 14 390 10 558 424.29  3 185 1 186 320.43  489 593 5.77  8 264 4 152 88.29 
2014Q1 12 825 6 977 438.45  2 692 1 163 296.46  483 581 5.69  8 251 4 302 86.59 
2014Q2 13 070 7 551 427.25  2 174 1 026 149.26  487 570 5.44  7 798 4 105 82.15 
2014Q3 13 096 8 365 370.02  2 119 1 124 175.32  478 562 5.39  7 771 3 933 83.15 
2014Q4 12 013 6 726 405.76  2 176 1 068 184.42  480 561 5.30  8 152 4 260 87.80 
2015Q1 12 816 7 830 453.31  2 638 1 119 231.08  493 559 5.94  7 791 3 915 90.30 
2015Q2 13 576 8 724 460.78  2 369 1 047 231.03  505 545 5.95  7 636 3 817 89.66 
2015Q3 14 368 9 130 491.45  2 200 1 074 195.10  537 602 5.89  7 824 3 798 93.03 
2015Q4 13 530 8 351 477.68  2 332 1 071 231.12  546 642 6.02  7 994 4 069 95.47 
2016Q1 14 061 8 377 518.84  1 766 1 047 114.26  546 628 6.02  8 123 4 084 99.59 
2016Q2 14 379 8 718 559.88  2 008 1 231 132.71  528 615 6.22  7 916 4 000 100.47 
2016Q3 14 106 8 612 502.38  2 189 1 013 231.15  542 608 5.91  7 500 3 749 92.96 
2016Q4 14 208 10 037 475.03  1 863 1 004 114.72  525 602 6.15  7 726 3 914 93.11 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered. 
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Table A5: Hourly real wages of the underemployed 
 Overeducation  Time-related  Income-related  Fully employed 
Period Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean) 
OHS1995 47.34 29.87 0.97  72.64 45.29 2.76  3.74 3.20 0.09  41.72 26.97 0.36 
OHS1996 57.90 35.04 2.05  41.22 21.88 2.69  2.99 2.29 0.10  41.05 25.03 0.47 
OHS1997 48.83 29.27 1.06  43.17 24.64 1.90  2.86 2.43 0.05  37.43 24.18 0.31 
OHS1998 45.79 26.81 1.58  43.94 18.33 4.12  3.38 2.77 0.07  37.41 22.27 0.53 
OHS1999 46.76 25.05 1.30  37.47 16.67 2.12  3.68 2.65 0.08  36.74 21.19 0.39 
LFS2000a 39.97 20.19 1.52  17.05 6.73 1.95  2.04 0.63 0.09  32.69 19.68 0.51 
LFS2000b 39.27 18.77 1.08  21.09 9.59 1.77  2.93 1.73 0.08  38.43 21.59 0.40 
LFS2001a 38.18 18.63 0.90  22.63 9.98 2.12  2.89 2.08 0.06  34.45 19.88 0.33 
LFS2001b 41.24 20.97 1.07  25.68 13.78 1.46  3.53 2.62 0.09  36.87 22.29 0.33 
LFS2002a 37.62 17.56 1.10  17.81 7.61 1.86  2.59 1.93 0.06  36.62 21.00 0.35 
LFS2002b 38.11 16.49 1.15  25.33 8.84 2.51  3.37 2.47 0.09  38.66 21.51 1.31 
LFS2003a 35.86 15.54 1.04  19.42 9.21 1.37  3.35 2.59 0.08  36.77 21.18 0.35 
LFS2003b 42.09 19.38 1.29  22.30 10.61 1.54  3.78 2.60 0.11  37.09 21.49 0.34 
LFS2004a 41.10 18.57 1.19  20.99 9.89 1.35  3.72 2.64 0.13  38.36 21.36 0.35 
LFS2004b 43.38 19.15 1.14  21.15 11.70 1.24  3.84 2.57 0.12  36.97 21.32 0.34 
LFS2005a 38.15 14.33 1.25  21.46 11.15 1.43  3.36 2.23 0.09  38.09 22.29 0.40 
LFS2005b 59.22 17.59 2.42  27.10 11.78 1.99  3.91 2.46 0.10  38.24 20.07 0.38 
LFS2006a 52.51 21.74 1.39  20.11 12.94 1.05  3.69 2.09 0.11  38.64 22.05 0.35 
LFS2006b 54.60 23.24 1.47  23.67 12.44 1.25  3.68 2.34 0.11  37.57 20.94 0.35 
LFS2007a 54.31 22.86 1.49  24.02 13.71 1.83  3.57 2.10 0.11  37.25 21.03 0.32 
LFS2007b 68.86 39.71 1.58  29.68 14.50 1.72  4.34 2.80 0.16  36.87 21.75 0.33 
2010Q1 70.03 38.32 1.96  45.24 16.47 4.68  5.37 3.75 0.17  41.40 22.21 0.53 
2010Q2 69.80 41.18 1.97  41.35 16.47 3.35  5.45 3.76 0.19  42.26 22.27 0.45 
2010Q3 67.10 36.34 1.84  38.40 15.95 3.01  5.97 4.09 0.24  42.41 22.90 0.46 
2010Q4 70.03 39.09 1.80  46.21 16.29 4.17  5.44 4.07 0.17  43.68 23.52 0.50 
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Table A5: Continued 
 Overeducation  Time-related  Income-related  Fully employed 
Period Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean)  Mean Median SE(mean) 
2011Q1 68.08 40.21 1.78  38.71 15.68 2.62  5.28 3.86 0.18  44.82 23.23 0.49 
2011Q2 73.73 40.34 2.08  45.06 17.07 4.10  5.84 3.94 0.28  43.72 22.76 0.50 
2011Q3 67.23 38.04 1.70  50.53 16.82 7.70  5.60 3.88 0.23  46.12 22.60 0.89 
2011Q4 92.40 76.70 2.22  39.11 15.95 4.40  5.51 3.99 0.16  44.75 23.27 0.47 
2012Q1 93.00 75.80 2.22  36.30 15.16 3.15  5.54 4.10 0.16  42.55 22.77 0.42 
2012Q2 98.73 82.10 2.84  45.29 14.93 4.82  4.95 3.38 0.20  43.15 22.75 0.49 
2012Q3 106.80 85.48 3.27  43.45 14.79 4.42  4.81 3.39 0.13  42.02 22.19 0.44 
2012Q4 94.64 79.94 2.37  39.32 14.53 2.64  4.93 3.27 0.21  43.24 22.04 0.47 
2013Q1 98.69 80.55 2.27  44.95 15.50 3.83  4.47 3.18 0.18  41.73 21.48 0.59 
2013Q2 85.61 70.64 2.58  42.45 14.13 4.96  4.49 3.39 0.16  46.51 22.61 0.62 
2013Q3 84.30 64.68 2.76  42.91 15.07 4.70  4.48 3.16 0.11  45.81 22.77 0.73 
2013Q4 81.26 55.17 2.51  54.86 15.93 5.11  4.47 3.07 0.11  45.37 22.41 0.54 
2014Q1 72.07 43.27 2.30  45.74 16.22 4.12  4.49 3.15 0.12  45.31 22.53 0.52 
2014Q2 79.48 41.89 3.77  41.83 14.35 3.78  4.51 3.22 0.13  43.42 21.55 0.62 
2014Q3 76.85 45.73 2.23  37.77 15.10 3.87  4.66 3.27 0.15  42.85 21.56 0.50 
2014Q4 68.96 37.25 2.27  40.43 14.26 3.06  4.56 3.26 0.14  44.55 22.16 0.49 
2015Q1 77.28 43.36 3.13  52.01 16.10 4.90  5.16 3.25 0.22  43.05 20.81 0.56 
2015Q2 78.03 44.38 2.89  45.82 14.79 3.69  4.86 3.38 0.12  43.30 20.29 0.76 
2015Q3 80.81 48.04 2.87  41.87 14.99 3.88  5.10 3.75 0.16  43.08 20.82 0.56 
2015Q4 74.43 43.16 2.52  36.89 14.94 2.99  5.06 3.73 0.17  44.13 21.16 0.57 
2016Q1 76.98 42.62 2.67  35.86 13.92 3.11  5.48 3.65 0.21  44.37 21.10 0.56 
2016Q2 85.18 48.64 3.30  43.66 15.50 4.01  5.63 3.58 0.24  43.07 20.67 0.54 
2016Q3 87.22 47.12 4.55  47.47 13.74 5.67  5.84 3.77 0.27  41.93 20.03 0.63 
2016Q4 82.24 54.62 2.75  37.80 14.60 2.52  5.72 3.50 0.28  42.75 20.42 0.68 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered. 
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Table A6: Probit regressions on the likelihood of being time-related underemployed based on 
40 hours per week threshold 
  Average marginal effects 
Independent variable 2002   2010   2016 
Age 0.0020 (0.0014)  0.0046
** (0.0021)  0.0012 (0.0021) 
Age squared -0.0000 (0.0000)  -0.0000
* (0.0000)  0.0000 (0.0000) 
Female -0.0039** (0.0019)  -0.0015 (0.0025)  -0.0034 (0.0026) 
African 0.0060** (0.0026)  0.0065
* (0.0039)  0.0148
*** (0.0040) 
Coloured 0.0119** (0.0056)  0.0030 (0.0054)  0.0222
** (0.0103) 
Indian -0.0060 (0.0048)  -0.0084 (0.0066)  -0.0000 (0.0100) 
Experience -0.0006 (0.0009)  -0.0028
** (0.0014)  -0.0018 (0.0014) 
Experience squared 0.0000 (0.0000)  0.0000 (0.0000)  -0.0000 (0.0000) 
Eastern Cape 0.0082 (0.0052)  -0.0169
*** (0.0034)  0.0337
*** (0.0108) 
Northern Cape -0.0042 (0.0046)  0.0193
** (0.0077)  0.0981
*** (0.0205) 
Free State 0.0183*** (0.0071)  -0.0038 (0.0048)  0.0120 (0.0107) 
KwaZulu-Natal 0.0003 (0.0043)  -0.0069 (0.0043)  0.0245
*** (0.0094) 
North West 0.0140** (0.0065)  -0.0240
*** (0.0026)  -0.0106 (0.0070) 
Gauteng 0.0235*** (0.0062)  -0.0008 (0.0044)  0.0272
*** (0.0079) 
Mpumalanga 0.0126* (0.0065)  0.0007 (0.0054)  0.1046
*** (0.0188) 
Limpopo 0.0112* (0.0063)  -0.0224
*** (0.0029)  0.0371
*** (0.0120) 
Mining 0.0023 (0.0056)  -0.0037 (0.0101)  -0.0003 (0.0091) 
Manufacturing 0.0188*** (0.0063)  0.0205
** (0.0096)  0.0142
* (0.0086) 
Water & electricity 0.0178 (0.0162)  0.0253 (0.0226)  0.0563
** (0.0256) 
Wholesale & retail 0.0197** (0.0083)  0.0213
** (0.0107)  0.0232
** (0.0100) 
Construction 0.0049 (0.0046)  0.0014 (0.0068)  -0.0065 (0.0055) 
Communication 0.0040 (0.0063)  0.0045 (0.0088)  -0.0082 (0.0062) 
Finance 0.0062 (0.0058)  0.0070 (0.0080)  0.0004 (0.0066) 
Community services 0.0073 (0.0058)  0.0060 (0.0079)  0.0130 (0.0079) 
Private households 0.0142** (0.0067)  0.0166
* (0.0095)  0.0038 (0.0074) 
Employee -0.0042 (0.0035)  -0.0003 (0.0044)  0.0106
*** (0.0035) 
Informal -0.0031 (0.0030)  -0.0010 (0.0043)  -0.0022 (0.0040) 
Public 0.0051 (0.0043)  0.0036 (0.0052)  -0.0094
*** (0.0035) 
No education -0.0082 (0.0076)  0.0036 (0.0196)  0.0263 (0.0327) 
Primary education -0.0063 (0.0064)  0.0056 (0.0125)  0.0076 (0.0137) 
Matric 0.0003 (0.0048)  0.0054 (0.0063)  0.0079 (0.0059) 
Diploma/certificate -0.0002 (0.0046)   -0.0016 (0.0059)   -0.0015 (0.0059) 
Observations 24 758   19 544   18 130  
LR chi2 148.95   177.56   302.93  
Prob > chi2 0.0000   0.0000   0.0000  
Pseudo R2 0.0321  0.0356   0.0682  
Obs. P 0.0189  0.0279   0.0265  
Pred. P (at X bar) 0.0164    0.0238    0.0202  
Standard errors in parentheses        
*** p<0.01, ** p<0.05, * p<0.1        
Reference groups: male; white; western cape; skilled agriculture; self-employed; formal sector; private sector 
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Table A7: Probit regressions on the likelihood of being underemployed in at least one 
approach – Africans only 
  Average marginal effects 
 Dependent variable 1995   2002   2010   2016 
Age 0.0268*** (0.0041)  0.0290
*** (0.0045)  0.0438
*** (0.0055)  0.0190
*** (0.0053) 
Age squared 0.0000 (0.0000)  -0.0001
* (0.0001)  -0.0002
*** (0.0001)  -0.0002
*** (0.0001) 
Female 0.0616*** (0.0074)  0.0805
*** (0.0073)  0.0782
*** (0.0073)  0.0524
*** (0.0069) 
Experience -0.0379*** (0.0028)  -0.0389
*** (0.0028)  -0.0424
*** (0.0035)  -0.0121
*** (0.0035) 
Experience squared 0.0001*** (0.0000)  0.0002
*** (0.0000)  0.0002
*** (0.0000)  0.0002
*** (0.0000) 
Eastern Cape 0.0900*** (0.0210)  0.1926
*** (0.0180)  0.0757
*** (0.0228)  0.1331
*** (0.0222) 
Northern Cape 0.0853*** (0.0303)  0.0890
*** (0.0247)  -0.0047 (0.0260)  0.0749
** (0.0315) 
Free State 0.1450*** (0.0221)  0.1974
*** (0.0181)  0.0738
*** (0.0222)  0.1393
*** (0.0250) 
KwaZulu-Natal 0.0369* (0.0192)  0.1010
*** (0.0169)  0.0570
*** (0.0206)  0.0883
*** (0.0195) 
North West 0.0453** (0.0210)  0.1106
*** (0.0178)  0.0221 (0.0217)  0.0526
** (0.0228) 
Gauteng 0.0183 (0.0197)  0.0505
*** (0.0170)  0.0108 (0.0191)  0.0744
*** (0.0174) 
Mpumalanga 0.0251 (0.0203)  0.1097
*** (0.0180)  0.0544
** (0.0218)  0.1052
*** (0.0221) 
Limpopo 0.0407* (0.0213)  0.1533
*** (0.0179)  0.0661
*** (0.0222)  0.0911
*** (0.0209) 
Mining -0.1739*** (0.0095)  -0.3208
*** (0.0088)  -0.0590
*** (0.0225)  0.0208 (0.0257) 
Manufacturing -0.1065*** (0.0096)  -0.2442
*** (0.0092)  -0.0548
*** (0.0162)  -0.0440
*** (0.0160) 
Water & electricity -0.0981*** (0.0266)  -0.2647
*** (0.0223)  -0.1179
*** (0.0316)  0.0034 (0.0370) 
Wholesale & retail -0.1376*** (0.0117)  -0.2669
*** (0.0097)  -0.0382
** (0.0176)  0.0003 (0.0176) 
Construction -0.1349*** (0.0088)  -0.2441
*** (0.0080)  -0.0723
*** (0.0153)  -0.0575
*** (0.0147) 
Communication -0.1503*** (0.0110)  -0.2671
*** (0.0105)  -0.0822
*** (0.0170)  -0.0335
* (0.0182) 
Finance -0.1567*** (0.0116)  -0.2928
*** (0.0093)  -0.1017
*** (0.0147)  -0.0679
*** (0.0145) 
Community services -0.1317*** (0.0206)  -0.3156
*** (0.0113)  -0.1044
*** (0.0156)  -0.0541
*** (0.0153) 
Private households 0.1233*** (0.0208)  0.0560
*** (0.0128)  0.1980
*** (0.0213)  0.2037
*** (0.0228) 
Employee -0.1267*** (0.0198)  -0.2399
*** (0.0117)  -0.0602
*** (0.0132)  -0.0364
*** (0.0123) 
Informal -0.0160 (0.0183)  0.0955
*** (0.0111)  0.1473
*** (0.0133)  0.1030
*** (0.0125) 
Public -0.1104*** (0.0210)  -0.1397
*** (0.0150)  0.0402
*** (0.0148)  0.0724
*** (0.0129) 
No education 0.2535*** (0.0479)  0.1654
*** (0.0408)  -0.0791
** (0.0358)  -0.1600
*** (0.0129) 
Primary education -0.0037 (0.0293)  -0.0109 (0.0283)  -0.1799
*** (0.0185)  -0.1619
*** (0.0140) 
Matric -0.0211 (0.0217)  -0.0941
*** (0.0208)  -0.4004
*** (0.0181)  -0.3393
*** (0.0197) 
Diploma/certificate 0.0426* (0.0223)   -0.2126*** (0.0171)  -0.2623
*** (0.0055)   -0.1529*** (0.0074) 
Observations 17 611   16 695  13 800    13 847  
LR chi2 3151.82   5950.00  2305.28   1572.98  
Prob > chi2 0.0000   0.0000  0.0000   0.0000  
Pseudo R2 0.1587   0.2694  0.1534   0.1184  
Obs. P 0.2513   0.3748  0.2343   0.1856  
Pred. P (at X bar) 0.2181     0.3312    0.2063     0.1593  
Standard errors in parentheses           
*** p<0.01, ** p<0.05, * p<0.1           
Reference groups: male; western cape; skilled agriculture; self-employed; formal sector; private sector  
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Table A8: Multinomial logit regression on underemployment status (2010) 
  Relative risk ratio 
Independent variable 
Overeducation only 
Time-related 
underemployment only 
Income-related 
underemployment only 
Underemployed in 
ant two or all three 
approaches 
Age 1.8162*** (0.1926) 1.0531 (0.1568) 0.7087*** (0.0648) 1.2256 (0.2221) 
Age squared 1.0096*** (0.0014) 0.9992 (0.0017) 1.0018* (0.0010) 0.9975 (0.0020) 
Female 0.8391** (0.0674) 1.7677*** (0.3576) 3.0065*** (0.4168) 3.5049*** (0.8515) 
African 2.3161*** (0.2787) 1.7023 (0.7769) 28.8528*** (29.0842) 2.0583 (1.1348) 
Coloured 2.1197*** (0.3308) 1.8380 (0.8963) 25.9269*** (26.6470) 0.4529 (0.3137) 
Indian 0.5110*** (0.1292) 1.3340 (0.9376) 8.2994* (9.6754) 0.0000 (0.0005) 
Experience 0.3937*** (0.0243) 0.9393 (0.0788) 1.3118*** (0.0658) 0.9299 (0.0929) 
Experience square 0.9894*** (0.0015) 1.0012 (0.0013) 0.9983** (0.0007) 1.0016 (0.0014) 
Eastern Cape 1.0564 (0.1843) 0.7008 (0.2657) 4.7792*** (1.4764) 0.6103 (0.2776) 
Northern Cape 1.0039 (0.2009) 0.7038 (0.2512) 1.0511 (0.3932) 0.2888** (0.1763) 
Free State 1.2627 (0.2164) 0.4635* (0.1960) 3.8542*** (1.2570) 0.5935 (0.2812) 
KwaZulu-Natal 1.1345 (0.1770) 0.8536 (0.3002) 2.6727*** (0.8691) 1.2062 (0.4900) 
North West 1.3848* (0.2575) 0.1680*** (0.1093) 2.1561** (0.7608) 0.2205** (0.1387) 
Gauteng 1.0270 (0.1451) 0.8273 (0.2736) 1.7088 (0.5686) 0.5749 (0.2536) 
Mpumalanga 1.4472** (0.2582) 0.9371 (0.3826) 1.8038 (0.6736) 0.3352* (0.1966) 
Limpopo 0.7219 (0.1491) 0.3756** (0.1839) 3.4157*** (1.1671) 0.8012 (0.3687) 
Skilled agriculture 12.1101*** (2.9422) 0.3300 (0.2665) 0.8192 (0.2845) 1.4523 (0.8633) 
Mining 3.0876*** (0.7019) 0.0000 (0.0032) 1.1986 (0.7831) 0.0000 (0.0039) 
Manufacturing 3.2115*** (0.4981) 1.4185 (0.6242) 1.5988 (0.5009) 0.9906 (0.5762) 
Water & electricity 0.9923 (0.3957) 2.5410 (2.7511) 3.0002 (2.0191) 0.0000 (0.0012) 
Whole & retail 3.0510*** (0.6724) 1.0109 (0.4887) 2.2743** (0.7299) 4.4895*** (2.0947) 
Construction 2.0334*** (0.3149) 1.5819 (0.6147) 1.3402 (0.3896) 1.1853 (0.6049) 
Communication 1.9892*** (0.4095) 0.2976 (0.3160) 1.8572 (0.7212) 1.2040 (0.8782) 
Community services 0.8688 (0.1482) 2.0789* (0.8629) 1.3575 (0.4119) 0.8396 (0.4129) 
Private households 78.9545*** (31.4853) 4.1780** (2.5766) 1.0037 (0.4253) 5.0446** (4.0861) 
Informal 1.7523 (0.7285) 1.0552 (0.5408) 0.9782 (0.3431) 3.2223 (2.3357) 
Public 1.0769 (0.1674) 1.1337 (0.4130) 2.6554*** (0.5637) 7.0984*** (2.3304) 
Permanent contract 0.5497*** (0.0658) 0.1066*** (0.0221) 0.5186*** (0.0764) 0.1465*** (0.0364) 
Verbal contract 1.0424 (0.2389) 0.3361*** (0.0781) 0.5558*** (0.0979) 0.4344*** (0.1217) 
Firm size-1 worker 0.4056** (0.1560) 4.1256*** (2.2322) 2.4034** (0.8532) 1.1115 (0.7807) 
Firm size-2 to 4 workers 0.4342*** (0.1227) 3.3511** (1.6403) 1.9747** (0.6028) 0.6119 (0.4294) 
Firm size-5 to 9 workers 0.6894** (0.1109) 2.5260*** (0.8599) 1.3528 (0.2914) 0.8963 (0.3249) 
Firm size-10 to 19 
workers 
0.9189 (0.1038) 1.4484 (0.4892) 0.9394 (0.1891) 0.6221 (0.2171) 
Firm size-20 to 49 
workers 
1.1158 (0.1123) 1.1175 (0.3972) 1.1474 (0.2152) 0.9361 (0.2883) 
Union member 1.0724 (0.1094) 0.4800* (0.1829) 0.3994*** (0.0773) 0.1571*** (0.0718) 
Constant 0.0000*** (0.0000) 0.0297 (0.0684) 0.0919 (0.1597) 0.0008** (0.0022) 
Observations 12 115 
       
LR chi-square 5450.97 
       
Prob > chi-square 0.0000 
       
Pseudo R squared 0.3720               
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
Base category: fully employed 
Reference groups: male; white; western cape; finance; self-employed; formal sector; private sector; degree;  
temporary contract; written contract; firm size (50 or more workers); no in the union 
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Table A9: Multinomial logit regression on underemployment status (2016) 
  Relative risk ratio 
Independent variable Overeducation only Time-related 
underemployment 
only 
Income-related 
underemployment only 
Underemployed in ant 
two or all three 
approaches 
Age 4.6868*** (0.6229) 0.6753** (0.1092) 0.8492** (0.0696) 1.0271 (0.1580) 
Age squared 1.0002 (0.0016) 1.0033* (0.0018) 1.0005 (0.0009) 0.9989 (0.0017) 
Female 0.9133 (0.1010) 1.4306 (0.3547) 1.4824*** (0.1562) 1.9177*** (0.3750) 
African 1.8229*** (0.2855) 1.3877 (0.8765) 1.3615 (0.2992) 0.5959 (0.2337) 
Coloured 1.7594** (0.4344) 2.6494 (1.8113) 1.4545 (0.4133) 0.7769 (0.4018) 
Indian 2.2048*** (0.5995) 0.9160 (1.1135) 1.9021* (0.6257) 0.6162 (0.5042) 
Experience 0.2069*** (0.0161) 1.3019*** (0.1236) 1.1694*** (0.0551) 1.1302 (0.0949) 
Experience square 1.0001 (0.0016) 0.9972** (0.0014) 0.9995 (0.0007) 0.9991 (0.0012) 
Eastern Cape 2.1741*** (0.5131) 1.4338 (0.6615) 6.6685*** (1.9818) 8.4710*** (4.3321) 
Northern Cape 1.1043 (0.4433) 1.4283 (0.6886) 4.6925*** (1.5444) 2.2308 (1.4027) 
Free State 1.1598 (0.3482) 2.1056 (1.1197) 9.6575*** (3.0159) 10.7491*** (5.8410) 
KwaZulu-Natal 1.3656 (0.3024) 0.8468 (0.4305) 5.1216*** (1.5418) 5.5723*** (2.9026) 
North West 1.3878 (0.4182) 0.6961 (0.4934) 3.6517*** (1.2611) 2.1025 (1.3703) 
Gauteng 1.4069* (0.2566) 1.3874 (0.5991) 4.7921*** (1.3971) 3.3897** (1.7779) 
Mpumalanga 1.2055 (0.3373) 2.6288** (1.2919) 4.4268*** (1.4631) 4.3203** (2.4761) 
Limpopo 1.1782 (0.2956) 1.0231 (0.5713) 3.8543*** (1.2659) 3.1551** (1.8459) 
Skilled agriculture 3.3365** (1.9180) 0.0904** (0.0982) 0.7479 (0.2082) 1.1589 (0.4809) 
Mining 11.327*** (3.7318) 0.0000 (0.0022) 2.7996*** (0.8128) 2.5368 (2.0200) 
Manufacturing 3.8136*** (0.8618) 0.5424 (0.3344) 1.4946* (0.3199) 0.3483 (0.2256) 
Water & electricity 6.2123*** (2.4911) 0.0000 (0.0037) 0.9818 (0.6071) 0.8781 (0.9475) 
Whole & retail 11.579*** (3.4454) 1.1401 (0.5647) 2.0220*** (0.4551) 1.8893* (0.7012) 
Construction 2.7496*** (0.7010) 0.6631 (0.3305) 0.8847 (0.1943) 0.5014 (0.2514) 
Communication 4.8311*** (1.3429) 1.1249 (0.7747) 1.7636** (0.4803) 0.3037 (0.3209) 
Community services 0.7979 (0.1679) 2.3165** (0.9560) 1.8999*** (0.3715) 0.7660 (0.2666) 
Private 313.19*** (156.39) 1.5198 (1.2753) 0.3992* (0.1904) 2.2774 (1.8112) 
Informal 0.7221 (0.5375) 1.1376 (0.8320) 0.3499*** (0.1362) 0.5285 (0.4126) 
Public 0.9164 (0.1777) 0.8315 (0.2719) 1.5356*** (0.2260) 7.4343*** (1.8567) 
Permanent contract 0.8937 (0.1645) 0.1575*** (0.0399) 0.4912*** (0.0606) 0.1713*** (0.0381) 
Verbal contract 1.3171 (0.4015) 0.5137** (0.1634) 0.6554* (0.1455) 0.5468* (0.1920) 
Firm size-1 worker 1.2513 (0.5927) 5.0839** (3.9473) 1.2934 (0.5776) 1.5609 (1.1614) 
Firm size-2 to 4 workers 0.6797 (0.2448) 1.8993 (1.3525) 1.1939 (0.3349) 0.4396 (0.2985) 
Firm size-5 to 9 workers 0.7100 (0.1833) 1.1198 (0.4911) 0.8098 (0.1517) 0.2600*** (0.1069) 
Firm size-10 to 19 workers 0.6301*** (0.1047) 1.3113 (0.4775) 0.8208 (0.1208) 0.8439 (0.1971) 
Firm size-20 to 49 workers 0.8554 (0.1187) 1.0341 (0.3659) 0.8664 (0.1128) 0.6010** (0.1466) 
Union member 1.0477 (0.1521) 0.3971** (0.1774) 0.7404** (0.0987) 0.2558*** (0.0786) 
Constant 0.0000*** (0.0000) 6.3773 (15.9348) 0.1492 (0.1967) 0.0044** (0.0109) 
Observations 10 703 
       
LR chi-square 4889.88 
       
Prob > chi-square 0.0000 
       
Pseudo R squared 0.3764               
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
Base category: fully employed 
Reference groups: male; white; western cape; finance; self-employed; formal sector; private sector; degree;  
temporary contract; written contract; firm size (50 or more workers); no in the union 
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Table A10: Educational requirements of occupational classifications (for the job analysis 
approach) 
Broad occupation category Skills level Education level required 
Legislators, senior officials and managers Most highly-skilled 
Tertiary  
(Degree or above) 
Professionals Most highly-skilled 
Tertiary  
(Degree or above) 
Technicians and associate professionals Highly-skilled 
Tertiary  
(Not equivalent to degree) 
Clerks Semi-skilled Secondary (Up to Matric) 
Service workers and shop and market sales 
workers 
Semi-skilled Secondary (Up to Matric) 
Skilled agricultural and fishery worker Semi-skilled Secondary (Up to Matric) 
Craft and related trade workers Semi-skilled Secondary (Up to Matric) 
Plant and machinery operators and 
assemblers 
Semi-skilled Secondary (Up to Matric) 
Elementary occupations Unskilled Primary (Up to Grade 7) 
Domestic workers Unskilled Primary (Up to Grade 7) 
Source: Statistics South Africa (2008). 
 
Table A11: The incidence of mismatch by gender (%), selected periods 
 
1995 2002 Sep 2010Q3 2016Q3 
Male Female Total Male Female Total Male Female Total Male Female Total 
Overeducated 7.17 4.96 12.14 7.32 4.85 12.17 6.52 5.53 12.05 3.68 4.12 7.79 
Undereducated 9.18 4.96 14.13 8.93 5.65 14.58 8.02 5.54 13.56 7.83 4.61 12.44 
Adequately 
educated 
42.22 27.60 69.81 39.15 28.75 67.90 40.83 31.03 71.86 43.87 33.74 77.61 
 
Table A12: Correlation coefficients based on QLFS 2008-2016 
Variable Coefficient 
Overeducation and work experience -0.0131 
Undereducation and work experience 0.2575 
Adequate education and work experience 0.0641 
Years of education and work experience -0.4681 
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Table A13: Number and percentage of mismatched and adequately educated workers 
Period Overeducated Undereducated Adequately educated 
 Number Percentage Number Percentage Number Percentage 
1995 1 152 768 12.14 1 342 702 14.13 06 631 866 69.81 
1996 1 051 655 11.73 1 273 025 14.20 05 780 622 64.47 
1997 1 231 219 13.54 1 335 065 14.68 06 039 638 66.42 
1998 1 157 055 12.35 1 379 850 14.73 06 380 659 68.10 
1999 1 350 448 13.04 1 468 070 14.18 06 775 414 65.42 
2000a 1 793 609 15.10 1 926 327 16.22 07 746 555 65.24 
2000b 1 722 035 14.09 1 892 608 15.48 07 968 227 65.18 
2001a 1 788 094 14.58 1 830 142 14.93 08 090 356 65.99 
2001b 1 570 733 14.07 1 595 938 14.29 07 658 626 68.58 
2002a 1 717 663 14.80 1 697 676 14.63 07 873 985 67.86 
2002b 1 372 974 12.17 1 645 192 14.58 07 666 034 67.94 
2003a 1 356 137 12.00 1 609 977 14.25 07 737 888 68.49 
2003b 1 417 385 12.42 1 615 023 14.15 07 868 645 68.95 
2004a 1 378 677 12.12 1 681 861 14.78 07 790 693 68.47 
2004b 1 567 785 13.48 1 606 874 13.82 08 157 795 70.14 
2005a 1 347 755 11.33 1 635 770 13.75 08 871 017 74.58 
2005b 1 177 002 09.58 1 730 664 14.08 08 939 809 72.75 
2006a 1 374 196 11.05 1 717 339 13.81 08 946 779 71.93 
2006b 1 335 246 10.44 1 782 750 13.94 09 293 962 72.68 
2007a 1 375 242 10.88 1 801 768 14.26 09 078 753 71.85 
2007b 1 657 894 12.47 1 785 700 13.43 09 471 056 71.25 
2008Q1 1 642 180 11.36 2 081 300 14.40 10 377 262 71.81 
2008Q2 1 680 074 11.50 1 969 050 13.48 10 594 408 72.54 
2008Q3 1 631 188 11.20 1 971 387 13.54 10 626 648 72.98 
2008Q4 1 663 313 11.25 1 891 025 12.79 10 881 847 73.60 
2009Q1 1 841 750 12.59 1 833 766 12.53 10 662 720 72.87 
2009Q2 1 671 487 11.63 1 812 247 12.61 10 456 806 72.74 
2009Q3 1 609 140 11.63 1 805 812 13.05 10 069 567 72.75 
2009Q4 1 665 257 11.91 1 795 568 12.84 10 230 289 73.16 
2010Q1 1 726 380 12.49 1 718 030 12.43 10 044 569 72.68 
2010Q2 1 641 696 11.87 1 768 309 12.78 09 945 386 71.89 
2010Q3 1 647 632 12.05 1 853 117 13.56 09 822 734 71.86 
2010Q4 1 656 817 11.91 1 854 002 13.32 09 929 274 71.35 
2011Q1 1 619 485 11.64 1 927 715 13.85 09 906 066 71.18 
2011Q2 1 761 023 12.64 1 744 070 12.52 10 084 479 72.38 
2011Q3 1 602 590 11.34 1 903 011 13.47 10 161 227 71.90 
2011Q4 1 100 622 07.67 1 789 773 12.47 11 001 297 76.66 
2012Q1 1 145 844 08.01 1 817 782 12.71 11 032 311 77.16 
2012Q2 1 233 003 08.59 1 788 376 12.46 10 971 437 76.46 
2012Q3 1 352 788 09.28 1 882 449 12.91 11 039 750 75.70 
2012Q4 1 287 950 08.86 1 893 931 13.02 11 057 744 76.04 
2013Q1 1 447 829 09.94 1 893 981 13.00 10 832 890 74.35 
2013Q2 0 964 485 06.56 1 869 509 12.71 11 352 521 77.19 
2013Q3 1 029 285 06.83 1 974 735 13.11 11 546 261 76.66 
2013Q4 1 098 146 07.23 1 917 445 12.62 11 777 192 77.50 
2014Q1 1 040 941 06.91 1 886 847 12.52 11 642 282 77.24 
2014Q2 1 176 314 07.78 1 863 985 12.33 11 522 446 76.25 
2014Q3 1 421 115 09.38 1 841 780 12.16 11 336 479 74.85 
2014Q4 1 164 103 07.58 1 918 215 12.49 11 928 631 77.70 
2015Q1 1 120 745 07.24 1 822 829 11.77 12 140 888 78.39 
2015Q2 1 181 844 07.54 1 993 664 12.72 12 085 890 77.10 
2015Q3 1 215 883 07.66 1 901 105 11.98 12 344 639 77.80 
2015Q4 1 162 888 07.25 1 823 027 11.36 12 631 695 78.72 
2016Q1 1 127 023 07.18 1 866 899 11.90 11 915 727 75.94 
2016Q2 1 105 621 07.10 1 858 810 11.93 11 832 735 75.97 
2016Q3 1 236 537 07.79 1 973 225 12.44 12 311 068 77.61 
2016Q4 1 251 258 07.77 1 915 345 11.90 12 540 629 77.92 
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Table A14: The share of education mismatch, selected periods 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Tenure               
   0 to 5 years 0.569* 0.555* 0.657 0.518* 0.421* 0.369* 0.596* 0.574* 0.490 0.488 0.681 0.634 
   6 to 10 years 0.200 0.087* 0.138 0.206  0.164* 0.096* 0.138 0.158  0.199 0.123 0.142 0.180 
   11 to 15 years 0.080* 0.047* 0.074 0.090  0.106 0.070 0.088* 0.071  0.108 0.081 0.069 0.074 
   16 to 20 years 0.029* 0.024* 0.051 0.069  0.067 0.055 0.065* 0.080* 0.057 0.044 0.039 0.044 
   21 to 25 years 0.014 0.014* 0.028 0.039  0.043* 0.050* 0.036 0.033  0.027 0.031 0.027 0.024 
   More than 25 years 0.108 0.273* 0.051 0.078* 0.199* 0.360* 0.078* 0.084* 0.119 0.233 0.043 0.044 
   Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
   Mean 5.82* 4.93* 6.93 8.56*  9.14* 9.10* 8.07* 8.05*  7.59 7.05 6.38 6.56 
Industry               
   Agriculture 0.069* 0.121 0.034 0.014* 0.244* 0.245* 0.111* 0.110* 0.124 0.108 0.041 0.052 
   Mining 0.037 0.036* 0.030 0.028  0.058 0.075* 0.022 0.028  0.048 0.048 0.023 0.028 
   Manufacturing 0.219* 0.204* 0.110* 0.095  0.110* 0.097* 0.122 0.091* 0.153 0.148 0.140 0.111 
   Electricity 0.012 0.007 0.009 0.016  0.008 0.005 0.005 0.005  0.009 0.008 0.007 0.007 
   Construction 0.032 0.027* 0.050* 0.047* 0.063* 0.088* 0.104 0.139* 0.047 0.054 0.083 0.093 
   Wholesale & retail trade 0.166 0.181 0.182* 0.086* 0.172 0.189 0.234 0.220  0.185 0.208 0.235 0.213 
   Transport 0.055 0.065 0.051 0.035* 0.053 0.041 0.055 0.054  0.050 0.052 0.062 0.061 
   Financial intermediation 0.071 0.095 0.131 0.179  0.022* 0.036* 0.071* 0.072* 0.064 0.100 0.129 0.152 
   Community services 0.180* 0.118* 0.310* 0.382* 0.131* 0.097* 0.150* 0.164* 0.232 0.190 0.197 0.209 
   Private households 0.114* 0.136* 0.093 0.121* 0.117* 0.125* 0.127* 0.116* 0.076 0.082 0.082 0.072 
   Others/Unspecified 0.046* 0.008 0.001 0.000  0.020* 0.003 0.000 0.000  0.013 0.003 0.000 0.000 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
Province               
   Western Cape 0.155 0.153 0.137 0.159  0.095* 0.080* 0.112* 0.130  0.151 0.145 0.152 0.147 
   Eastern Cape 0.069* 0.087* 0.077 0.070*  0.106 0.114 0.106 0.100  0.099 0.115 0.095 0.094 
   Northern Cape 0.015 0.019 0.015 0.010  0.037* 0.035* 0.025 0.028  0.021 0.021 0.021 0.019 
   Free State 0.056* 0.052* 0.054 0.030*  0.086 0.092 0.059 0.059  0.084 0.071 0.056 0.050 
   KwaZulu-Natal 0.207* 0.207 0.160 0.130*  0.181 0.197 0.178 0.167  0.176 0.187 0.170 0.161 
   North West 0.059* 0.060 0.048 0.033*  0.103* 0.106* 0.079* 0.071  0.079 0.074 0.058 0.057 
   Gauteng 0.341* 0.302* 0.372* 0.434*  0.171* 0.161* 0.253* 0.243*  0.286 0.262 0.318 0.316 
   Mpumalanga 0.054 0.068 0.067 0.058  0.112* 0.102* 0.098* 0.102*  0.053 0.059 0.066 0.071 
   Limpopo 0.044 0.051 0.070 0.075  0.109* 0.114* 0.088* 0.101  0.051 0.067 0.065 0.084 
   Total 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 
* The estimate is significantly different from that of adequately educated workers in the same year at α = 5%. 
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Table A15: Mean real hourly wages of mismatched and matched workers 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Race               
   African    32.01     23.47     45.60     67.94      22.64     12.41     20.43     26.95      30.48     20.41     31.24     33.50  
   Coloured    28.02     25.40     51.71     87.19      20.38     17.39     28.20     25.00      29.17     31.16     37.04     36.53  
   Indian    54.35     46.19   117.95   102.58      54.06     36.44     64.36     56.85      52.58     42.92     58.15     69.79  
   White    92.15     94.10   119.65   136.86      72.98     78.76     64.31     71.60      79.73     78.03     87.27     80.11  
Gender               
   Male    55.25     46.94     73.93   109.82      25.55     16.85     27.42     32.80      44.94     34.63     43.73     42.79  
   Female    36.02     25.27     59.38     67.56      21.53     11.35     20.20     22.91      35.41     27.87     38.18     34.87  
Age               
   15 to 24 years    28.96     19.74     30.45     61.73      16.62       9.48     19.70     21.25      26.15     16.97     30.37     25.93  
   25 to 34 years    41.30     31.95     50.79     71.34      19.54     12.20     25.34     25.59      38.03     29.47     35.09     33.84  
   35 to 44 years    56.00     50.86     69.02     81.97      24.89     15.69     23.16     39.58      45.11     39.10     42.14     39.73  
   45 to 54 years    70.43     56.86   101.49   111.63      27.25     16.40     23.04     25.78      49.14     34.13     49.41     47.23  
   55 to 65 years    83.87     70.68   106.44   113.14      27.11     13.95     28.91     27.67      50.18     34.36     65.73     58.61  
Province               
   Western Cape    50.51     42.36     87.34   119.10      24.84     20.15     32.33     26.72      36.53     37.18     43.63     36.07  
   Eastern Cape    49.20     25.48     71.15     77.03      22.80       8.65     20.88     19.95      37.29     21.46     36.33     34.42  
   Northern Cape    40.63     36.71     76.06     76.62      14.42     10.94     19.36     29.76      31.80     31.39     36.76     37.41  
   Free State    40.44     34.39     59.84     77.30      13.48     11.19     20.59     17.57      26.11     22.17     34.70     32.23  
   KwaZulu-Natal    37.30     28.06     65.96     72.48      24.21     12.06     20.49     21.86      39.95     27.02     38.85     33.03  
   North West    40.17     32.78     55.32     81.06      24.14     14.30     21.78     24.66      35.60     24.39     38.66     41.19  
   Gauteng    56.12     56.12     66.57     88.82      29.52     25.02     31.26     43.03      52.22     46.66     47.21     48.60  
   Mpumalanga    38.18     27.01     55.37     64.58      21.31     12.13     20.10     38.81      34.03     24.89     42.66     36.58  
   Limpopo    42.99     17.81     52.67   104.14      31.17     14.85     18.76     18.71      49.47     22.67     29.24     30.64  
Years of work experience               
   1 to 5 years    34.44     32.07     46.20     76.46      41.91     36.65     37.46     16.25      34.41     21.08     36.54     31.40  
   6 to 10 years    39.10     30.88     51.69     82.50      24.61     15.99     20.50     37.71      37.64     26.14     34.47     30.54  
   11 to 15 years    45.89     34.61     53.76     66.96      23.31     17.46     39.63     29.88      40.84     32.25     36.78     37.35  
   16 to 20 years    51.40     44.48     65.84     86.58      18.85     15.80     19.38     26.81      43.16     44.12     42.02     37.05  
   21 to 25 years    52.92     40.45     75.02     79.18      27.03     13.22     22.16     33.02      41.18     33.94     41.29     40.06  
   26 to 30 years    63.98     55.65   101.31   124.09      22.90     21.86     23.77     48.54      45.70     30.13     43.11     46.15  
   Above 30 years    65.31     55.87     92.31     98.68      24.67     13.18     24.32     25.09      41.29     29.07     50.56     46.32  
Tenure               
   0 to 5 years    36.86     30.23     49.14     71.12      17.47     10.96     21.79     26.28      31.23     24.43     35.03     31.81  
   6 to 10 years    48.02     47.53     76.49     88.25      20.44     14.36     22.62     31.89      42.55     36.14     46.66     45.03  
   11 to 15 years    56.44     63.89     82.52   110.62      23.56     23.27     24.54     32.72      43.72     41.83     53.35     49.06  
   16 to 20 years    52.47     55.16     96.78   100.72      26.58     22.01     31.59     34.62      49.98     45.09     55.87     46.24  
   21 to 25 years    89.78     52.69   106.69     96.82      31.79     19.57     24.12     26.90      62.56     44.65     57.62     66.03  
   More than 25 years    92.44     42.46   132.07   154.80      43.43     15.07     38.63     36.46      75.00     35.82     60.25     71.51  
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Table A15: Continued 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Occupation               
   Managers  166.20   117.57   136.78   131.35      66.56     44.81     69.89     55.91    109.68   107.94     99.83   100.63  
   Professionals N/A N/A  139.36   147.32      49.66     93.51     56.14     90.56      77.64     81.51     85.18   121.65  
   Technicians  106.86     91.44   103.64     81.45      59.47     25.31     44.79     86.73      73.94     63.43     71.64     62.54  
   Clerks    55.24     79.57     85.36     66.28      31.51     23.69     30.65     29.95      44.90     42.66     47.37     43.77  
   Service workers    55.93     74.86     75.08   107.94      20.59     10.42     14.83     21.57      35.61     22.57     30.05     32.52  
   Skilled agriculture  131.21     26.26     79.36   131.19      15.89       4.01     11.75     17.94      70.65       7.69     60.21     42.54  
   Trade workers    80.39     61.11     85.19   133.11      25.32     17.12     23.18     23.21      45.62     28.85     33.63     37.16  
   Operators    43.48     28.72     47.30     39.38      20.71     14.49     23.40     28.72      28.66     19.66     26.64     28.37  
   Elementary     27.41     18.29     26.11     30.74      14.70       8.28     13.11     14.86      17.71     11.28     18.26     19.72  
   Domestic workers    12.35       7.80     15.10     15.03        8.08       6.43     11.35     15.99        9.54       6.92     13.32     14.62  
Industry               
   Agriculture    28.29     20.23     37.19   106.67      10.81       4.81       9.85     13.76      15.59       7.10     21.28     19.96  
   Mining    51.41     42.61     66.35   102.27      24.88     22.08     36.32     37.13      42.18     31.41     52.56     52.02  
   Manufacturing    50.68     46.02     56.69     80.95      27.01     18.07     25.45     27.21      43.88     37.58     40.11     39.52  
   Electricity    73.66     46.11     69.61     74.97      32.98     21.29     36.70     36.74      58.28     42.43     62.59     64.97  
   Construction    63.33     41.48     71.21   104.59      27.23     19.34     32.49     25.97      40.85     21.12     39.39     40.04  
   Wholesale & retail trade    49.08     27.71     40.16   103.39      31.95     13.86     20.47     28.24      43.59     23.08     32.72     32.17  
   Transport    51.98     31.80     59.83     74.52      45.51     27.42     36.03     40.89      51.74     39.76     47.32     46.57  
   Financial intermediation    73.58     82.76     86.60   117.74      43.39     37.28     35.56     65.69      63.33     64.41     51.68     48.90  
   Community services    51.89     66.45     97.25     96.26      34.72     26.63     34.33     35.95      52.11     47.07     58.17     49.17  
   Private households    12.97       8.04     16.25     15.17        9.50       6.30     11.75     14.52      10.19       7.22     13.49     16.24  
   Others/Unspecified    55.73     86.22   159.45  N/A     29.71     12.35  N/A N/A     39.70     50.76   130.83     92.02  
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered 
N/A: No observation 
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Table A16: Average real hourly wages and monthly earnings of mismatched workers 
 Real hourly wages Real monthly earnings 
Period Overeducated Undereducated 
Adequately 
educated Overeducated Undereducated 
Adequately 
educated 
OHS1995 047.34 24.14 41.16 8 426 4 110 7 252 
OHS1996 057.90 21.81 37.96 10 385 3 832 6 597 
OHS1997 048.83 17.83 36.74 8 990 3 413 6 668 
OHS1998 045.79 15.98 35.30 8 234 2 998 6 344 
OHS1999 046.76 17.16 33.35 8 635 3 059 5 896 
LFS2000a 039.97 11.95 26.10 7 561 2 077 4 880 
LFS2000b 039.27 14.70 30.47 7 180 2 598 5 520 
LFS2001a 038.18 13.87 27.24 7 319 2 531 4 961 
LFS2001b 041.24 15.23 32.80 7 742 2 869 5 980 
LFS2002a 037.62 13.42 30.75 6 876 2 483 5 632 
LFS2002b 038.11 14.71 31.76 7 195 2 630 5 540 
LFS2003a 035.86 14.21 30.18 6 845 2 600 5 520 
LFS2003b 042.09 16.62 31.64 7 533 2 989 5 684 
LFS2004a 041.10 15.51 33.11 7 543 2 837 6 142 
LFS2004b 043.38 17.49 32.38 8 131 2 957 5 862 
LFS2005a 038.15 17.13 34.40 6 921 3 107 6 215 
LFS2005b 059.22 15.08 33.42 10 927 2 743 6 287 
LFS2006a 052.51 18.31 33.03 9 538 3 323 5 935 
LFS2006b 054.60 19.47 33.39 10 135 3 472 6 062 
LFS2007a 054.31 16.73 34.28 10 105 3 068 6 272 
LFS2007b 068.86 20.34 34.27 12 162 3 598 6 118 
2010Q1 070.53 22.68 40.93 11 955 4 034 7 038 
2010Q2 070.62 25.34 40.43 12 168 4 230 7 133 
2010Q3 067.15 24.47 41.33 11 526 4 310 7 371 
2010Q4 070.03 28.78 41.44 12 271 4 707 7 321 
2011Q1 068.46 25.46 42.68 11 943 4 266 7 701 
2011Q2 073.72 23.75 43.16 12 556 4 047 7 673 
2011Q3 067.23 24.19 44.65 11 997 4 282 7 713 
2011Q4 092.40 25.75 42.56 16 274 4 481 7 554 
2012Q1 092.99 23.51 41.73 16 210 4 018 7 465 
2012Q2 098.73 23.43 42.25 16 801 4 093 7 417 
2012Q3 106.80 25.38 39.93 17 463 4 646 7 066 
2012Q4 094.69 23.21 41.40 16 055 4 116 7 342 
2013Q1 098.72 25.20 38.57 17 192 4 287 6 774 
2013Q2 085.68 24.62 41.70 14 743 4 129 7 294 
2013Q3 084.30 24.03 41.68 14 366 4 170 7 138 
2013Q4 081.26 24.75 43.16 14 013 4 319 7 449 
2014Q1 072.07 28.39 41.43 12 707 4 909 7 234 
2014Q2 079.49 27.61 39.17 13 158 4 620 6 714 
2014Q3 076.79 28.32 37.94 13 024 4 800 6 681 
2014Q4 068.98 29.59 41.35 12 056 5 045 7 290 
2015Q1 077.28 29.53 40.34 12 551 4 920 6 950 
2015Q2 078.10 27.42 40.56 13 229 4 568 6 827 
2015Q3 080.81 27.59 39.62 14 030 4 708 6 886 
2015Q4 074.43 28.69 40.32 13 319 4 907 7 085 
2016Q1 076.98 27.01 38.81 13 681 4 601 6 888 
2016Q2 085.18 28.64 38.31 14 387 4 769 6 720 
2016Q3 087.22 29.13 39.34 13 953 4 671 6 814 
2016Q4 082.24 24.84 40.71 13 975 4 317 7 071 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered. 
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Table A17: Mean real monthly earnings of mismatched and matched workers 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Race               
   African    5 376     4 190     7 616   11 313      3 798     2 160     3 674     4 201      5 054     3 709     5 506     5 780  
   Coloured    4 777     4 708    9 000   14 457      3 539    3 169     4 821     4 470      5 109     5 262     6 426     6 245  
   Indian  10 265     9 370   20 700   17 306    10 261     6 781   11 277     9 506      9 888     8 191   10 791   11 638  
   White  17 210   18 428   20 978   20 479    13 396   16 027   10 392  12 826    14 925   12 899  15 900   14 248  
Gender               
   Male  10 310     9 091   13 257   17 623      4 549     3 093     4 923     5 346      8 304     6 062     8 056     7 647  
   Female    5 734     4 448     9 544   10 759      3 295     1 903     3 422     3 525      5 655     4 832     6 468     5 734  
Age               
   15 to 24 years    4 869     3 403     4 722  10 553      2 987     1 949     3 537     3 517      4 547     3 101     5 299    4 429 
   25 to 34 years    7 275     5 979     8 992   12 058      3 418     2 370     4 521     4 943      6 737     5 399     6 402    5 897  
   35 to 44 years  10 274     9 696   12 133   13 129      4 098     2 576     4 085     5 179      7 856     6 087    7 556     7 015 
   45 to 54 years  13 057   11 311   16 547   16 584      4 824     3 029     4 084     4 331      8 878     6 426    8 770     7 993 
   55 to 65 years  13 488   13 085   18 469   18 547      4 389     2 474     4 971     4 660      8 662     6 280  11 040    9 945 
Province               
   Western Cape    9 224     7 456  14 159   13 514      4 333     3 938     5 516     4 842      6 705     6 463     7 615     6 282  
   Eastern Cape    7 800     4 509  12 321   12 223      3 601     1 431     3 041     3 187      6 094     3 728     6 488    5 790 
   Northern Cape    7 304     6 830   12 979  15 039     2 498     2 099     3 390    4 617     5 506     5 646     6 393     6 257 
   Free State    7 178     7 672     9 216   10 161      2 384     1 964     3 555    2 853     4 524     4 171    6 129    5 426  
   KwaZulu-Natal    6 586     5 388   11 206   12 857      4 172     2 276     3 927     3 415      7 047    5 029     6 544    5 667  
   North West    7 079    6 518     9 925  13 973      3 984    2 406     4 032     4 633     6 167     4 464    7 128     6 777 
   Gauteng  10 131   10 474   11 790   15 243      5 465    4 835     5 366     7 167     9 463    7 609    8 590    8 524 
   Mpumalanga    7 398     5 536    9 698   11 295     3 562    2 299     4 008     4 483      6 401     4 810    7 929     6 541 
   Limpopo    6 810    3 437     9 301   14 074      4 810     1 859    3 396     3 376      7 239    4 002     5 336     5 346  
Years of work experience               
   1 to 5 years 6 321 5 459 8 640 11 284  2 949 2 030 3 751 3 696  5 394 4 489 6 161 5 455 
   6 to 10 years 8 820 9 030 12 540 14 881  3 505 2 803 4 068 5 603  7 322 6 751 8 621 7 570 
   11 to 15 years 10 282 12 294 14 848 17 975  3 936 4 165 4 836 5 533  7 951 7 684 9 829 8 808 
   16 to 20 years 9 510 10 415 17 026 17 379  4 907 4 469 5 815 6 318  8 895 8 491 10 100 8 055 
   21 to 25 years 17 273 11 927 21 042 16 226  5 226 3 947 4 493 4 500  10 495 8 368 10 404 12 591 
   26 to 30 years 17 009 8 278 20 205 20 180  7 540 2 359 6 412 6 592  13 898 5 029 10 970 12 397 
   Above 30 years 6 321 5 459 8 640 11 284  2 949 2 030 3 751 3 696  5 394 4 489 6 161 5 455 
Tenure               
   0 to 5 years 6 321 5 459 8 640 11 284  2 949 2 030 3 751 3 696  5 394 4 489 6 161 5 455 
   6 to 10 years 8 820 9 030 12 540 14 881  3 505 2 803 4 068 5 603  7 322 6 751 8 621 7 570 
   11 to 15 years 10 282 12 294 14 848 17 975  3 936 4 165 4 836 5 533  7 951 7 684 9 829 8 808 
   16 to 20 years 9 510 10 415 17 026 17 379  4 907 4 469 5 815 6 318  8 895 8 491 10 100 8 055 
   21 to 25 years 17 273 11 927 21 042 16 226  5 226 3 947 4 493 4 500  10 495 8 368 10 404 12 591 
   More than 25 years 17 009 8 278 20 205 20 180  7 540 2 359 6 412 6 592  13 898 5 029 10 970 12 397 
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Table A17: Continued 
 Overeducated  Undereducated  Adequately educated 
Variable 1995 2002 2010 2016  1995 2002 2010 2016  1995 2002 2010 2016 
Occupation               
   Managers 31 675 22 791 24 012 23 444  13 036 8 878 12 820 9 656  20 744 15 985 18 168 17 828 
   Professionals  N/A   N/A  23 777 24 556  9 914 17 381 9 377 16 018  14 302 15 809 15 072 21 078 
   Technicians 18 206 16 758 16 939 13 753  9 650 4 333 7 140 7 489  12 343 11 162 11 827 10 424 
   Clerks 9 076 14 544 15 190 10 830  5 059 4 192 5 483 5 500  7 729 7 749 8 441 7 499 
   Service workers 10 326 14 306 13 825 13 128  3 527 2 028 3 140 3 689  6 251 4 414 5 694 5 715 
   Skilled agriculture 31 183 5 748 13 743 27 456  2 724 651 2 369 2 986  15 515 1 184 11 400 7 689 
   Trade workers 15 088 11 987 15 007 15 316  4 152 2 532 4 050 4 147  8 606 4 879 6 091 6 591 
   Operators 7 953 5 522 9 375 7 532  3 699 2 915 4 754 5 642  5 303 4 070 5 207 5 420 
   Elementary  4 627 3 226 4 661 5 297  2 443 1 585 2 277 2 465  2 835 2 078 3 227 3 306 
   Domestic workers 1 907 1 201 2 005 2 078  1 222 914 1 511 1 978  1 359 1 027 1 698 1 962 
Industry               
   Agriculture 5 851 4 623 6 703 22 227  1 960 985 1 941 2 626  3 080 1 377 3 977 3 782 
   Mining 9 732 8 936 12 598 19 640  4 742 4 377 7 292 7 420  8 233 6 363 10 255 10 033 
   Manufacturing 9 099 8 649 10 309 12 515  4 858 3 437 4 751 4 871  7 940 6 586 7 377 7 108 
   Electricity 14 085 8 499 12 595 13 750  6 351 4 004 6 911 6 414  10 870 7 858 11 106 11 421 
   Construction 12 034 9 192 11 791 12 698  4 289 2 492 5 048 4 561  7 684 4 101 7 080 6 545 
   Wholesale & retail trade 8 521 5 174 7 652 12 505  5 550 2 628 3 984 5 140  7 588 4 434 6 181 5 843 
   Transport 9 713 6 628 11 586 13 341  8 708 5 218 6 789 7 579  9 900 8 002 8 610 8 853 
   Financial intermediation 12 820 15 158 15 389 19 974  7 254 6 628 6 309 6 489  11 488 8 841 9 202 8 312 
   Community services 9 105 11 722 15 763 15 928  5 137 4 637 5 639 5 494  8 512 8 316 9 885 8 220 
   Private households 1 934 1 208 2 064 2 086  1 398 910 1 581 1 783  1 487 1 047 1 741 2 071 
   Others/Unspecified 9 081 15 045 27 426 N/A  4 611 2 226  N/A   N/A   6 786 8 716 22 504 17 685 
Note: Only individuals whose monthly earnings were between R0 and R83 333 were considered 
N/A: No observation 
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Table A18: Probit regressions on labour force participation 
Independent variable 
Average marginal effects 
1995   2002   2010   2016 
25 to 34 years 0.4308*** (0.0003)  0.3816
*** (0.0002)  0.4133
*** (0.0002)  0.4074
*** (0.0002) 
35 to 44 years 0.4788*** (0.0003)  0.4051
*** (0.0003)  0.4308
*** (0.0002)  0.4390
*** (0.0002) 
45 to 54 years 0.4075*** (0.0004)  0.3291
*** (0.0003)  0.3874
*** (0.0003)  0.3808
*** (0.0002) 
55 to 65 years 0.1973*** (0.0005)  0.1586
*** (0.0004)  0.2234
*** (0.0004)  0.2108
*** (0.0003) 
Female -0.2252*** (0.0002)  -0.1653
*** (0.0002)  -0.1862
*** (0.0002)  -0.1592
*** (0.0002) 
African -0.0058*** (0.0004)  0.1018
*** (0.0004)  0.0952
*** (0.0004)  0.1086
*** (0.0004) 
Coloured 0.1065*** (0.0006)  0.1512
*** (0.0005)  0.1112
*** (0.0005)  0.0769
*** (0.0005) 
Indian 0.0162*** (0.0008)  0.0215
*** (0.0007)  0.0681
*** (0.0007)  -0.0082
*** (0.0007) 
Eastern Cape -0.1501*** (0.0005)  -0.0604
*** (0.0005)  -0.1114
*** (0.0005)  -0.0858
*** (0.0004) 
Northern Cape -0.0624*** (0.0008)  -0.0203
*** (0.0008)  -0.0624
*** (0.0007)  -0.0608
*** (0.0007) 
Free State -0.0274*** (0.0006)  0.0206
*** (0.0006)  -0.0286
*** (0.0006)  -0.0400
*** (0.0005) 
KwaZulu-Natal -0.0831*** (0.0005)  0.0243
*** (0.0005)  -0.1204
*** (0.0005)  -0.1149
*** (0.0004) 
North West -0.0819*** (0.0006)  -0.0401
*** (0.0005)  -0.0818
*** (0.0005)  -0.1235
*** (0.0005) 
Gauteng 0.0075*** (0.0005)  0.0357
*** (0.0004)  0.0004 (0.0004)  0.0194
*** (0.0004) 
Mpumalanga -0.1024*** (0.0006)  0.0024
*** (0.0006)  -0.0073
*** (0.0005)  -0.0033
*** (0.0005) 
Limpopo -0.2230*** (0.0006)  -0.1138
*** (0.0005)  -0.1345
*** (0.0005)  -0.0595
*** (0.0005) 
Urban 0.0253*** (0.0003)  0.0559
*** (0.0003)  0.1210
*** (0.0003)  0.1687
*** (0.0003) 
Education -0.0271*** (0.0001)  -0.0296
*** (0.0001)  -0.0244
*** (0.0001)  -0.0152
*** (0.0001) 
Education squared 0.0031*** (0.0000)  0.0037
*** (0.0000)  0.0039
*** (0.0000)  0.0031
*** (0.0000) 
No. of children aged 0-15 -0.0177*** (0.0001)  -0.0193
*** (0.0001)  -0.0202
*** (0.0001)  -0.0160
*** (0.0001) 
No. of elderly above 60 -0.0974*** (0.0002)   -0.0871*** (0.0002)   -0.0936*** (0.0002)   -0.0896*** (0.0002) 
Observations 23 968 482   28 273 033   32 879 627   34 450 295  
LR chi-square (21) 7 500 000   8 000 000   11 000 000   10 000 000  
Prob. > chi-square 0.0000   0.0000   0.0000   0.0000  
Pseudo R squared 0.2247   0.2077   0.2484   0.2182  
Observed Prob. 0.4771   0.5679   0.5502   0.5829  
Predicted Prob. (at x-bar) 0.4682     0.5860     0.5644     0.6055   
Standard errors in parentheses        
*** p < 0.01, ** p < 0.05, * p < 0.10        
Reference groups: 15-24 years; male; white; Western Cape; rural area      
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Table A19: Probit regression on the likelihood of employment conditional on labour force 
participation 
Independent variable 
Average marginal effects 
1995   2002   2010   2016 
25 to 34 years -0.0024*** (0.0008)  -0.0007 (0.0007)  0.0765
*** (0.0007)  0.0277
*** (0.0007) 
35 to 44 years 0.0579*** (0.0009)  0.0947
*** (0.0008)  0.1697
*** (0.0007)  0.1100
*** (0.0008) 
45 to 54 years 0.0716*** (0.0008)  0.1284
*** (0.0007)  0.2027
*** (0.0007)  0.1693
*** (0.0008) 
55 to 65 years 0.1001*** (0.0005)  0.1743
*** (0.0004)  0.1877
*** (0.0005)  0.1863
*** (0.0005) 
Female -0.0379*** (0.0004)  -0.0444
*** (0.0003)  -0.0401
*** (0.0003)  -0.0229
*** (0.0003) 
African -0.0970*** (0.0004)  -0.2020
*** (0.0004)  -0.1425
*** (0.0004)  -0.1377
*** (0.0004) 
Coloured -0.0497*** (0.0005)  -0.1157
*** (0.0005)  -0.0735
*** (0.0005)  -0.0884
*** (0.0005) 
Indian -0.0147*** (0.0007)  -0.0640
*** (0.0006)  -0.0389
*** (0.0006)  -0.0550
*** (0.0006) 
Eastern Cape -0.0207*** (0.0005)  -0.0286
*** (0.0005)  0.0311
*** (0.0005)  0.0207
*** (0.0004) 
Northern Cape -0.0339*** (0.0008)  -0.0343
*** (0.0007)  0.0071
*** (0.0007)  -0.0314
*** (0.0007) 
Free State 0.0367*** (0.0006)  -0.0264
*** (0.0005)  -0.0026
*** (0.0005)  -0.0537
*** (0.0005) 
KwaZulu-Natal -0.0212*** (0.0005)  -0.0566
*** (0.0004)  0.0661
*** (0.0005)  0.0401
*** (0.0004) 
North West 0.0052*** (0.0006)  -0.0299
*** (0.0005)  0.0166
*** (0.0005)  -0.0139
*** (0.0005) 
Gauteng 0.0032*** (0.0005)  -0.0463
*** (0.0004)  -0.0078
*** (0.0004)  -0.0464
*** (0.0003) 
Mpumalanga 0.0048*** (0.0006)  -0.0269
*** (0.0005)  0.0168
*** (0.0005)  -0.0085
*** (0.0005) 
Limpopo 0.0037*** (0.0007)  -0.0218
*** (0.0005)  0.0593
*** (0.0005)  0.0597
*** (0.0005) 
Urban -0.0493*** (0.0003)  -0.0698
*** (0.0003)  0.0019
*** (0.0003)  0.0076
*** (0.0004) 
Education -0.0091*** (0.0001)  -0.0168
*** (0.0001)  -0.0206
*** (0.0001)  -0.0243
*** (0.0001) 
Education squared 0.0009*** (0.0000)  0.0011
*** (0.0000)  0.0017
*** (0.0000)  0.0018
*** (0.0000) 
Lambda -0.5758*** (0.0010)   -0.5881*** (0.0009)   -0.4856*** (0.0008)   -0.5372*** (0.0009) 
Observations 23 968 482   28 273 033  32 879 627   34 450 295  
LR chi-square (21) 7 700 000   7 800 000  9 900 000   10 000 000  
Prob. > chi-square 0.0000   0.0000  0.0000   0.0000  
Pseudo R squared 0.2412   0.2058  0.2230   0.2182  
Observed Prob. 0.3930   0.3946   0.4099   0.4214  
Predicted Prob. (at x-
bar) 0.3453     0.3567     0.3692     0.3800   
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10           
Reference groups: 15-24 years; male; white; Western Cape; rural area   
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Table A20: Numerous wage models with Heckman correction for sample selection bias, 
before including the additional explanatory variables 
Independent variable 
Dependent variable: Log hourly real wage 
1995   2002   2010   2016  
[A] Mincer model 
Education 0.0200*** (0.0043)  0.0477
*** (0.0059)  -0.0166
** (0.0075)  -0.0587
*** (0.0112) 
Education squared 0.0102*** (0.0003)  0.0078
*** (0.0004)  0.0091
*** (0.0004)  0.0101
*** (0.0006) 
Experience 0.0164*** (0.0017)  -0.0050
** (0.0024)  -0.0276
*** (0.0027)  -0.0140
*** (0.0040) 
Experience squared 0.0000 (0.0000)  0.0004
*** (0.0000)  0.0008
*** (0.0001)  0.0005
*** (0.0001) 
Lambda -0.4746*** (0.0145)  -0.9449
*** (0.0244)  -0.7413
*** (0.0262)  -0.5689
*** (0.0385) 
Constant 2.0512*** (0.0336)  2.1519
*** (0.0496)  2.9139
*** (0.0618)  2.8444
*** (0.0898) 
Observations 30 227   22 042   19 487   13 908  
F Stat. 5157.14   3467.96   1880.15   676.13  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.4604   0.4404   0.3255   0.1956  
Adj. R-squared 0.4603   0.4402   0.3253   0.1953  
Root MSE 0.7856     0.9157     0.9007     1.0591   
[B] Verdugo & Verdugo model 
Overeducation -0.4550*** (0.0143)   -0.6224*** (0.0198)   -0.5233*** (0.0233)   -0.4903*** (0.0425) 
Undereducation 0.5493*** (0.0190)  0.4559
*** (0.0278)  0.3751
*** (0.0273)  0.5087
*** (0.0385) 
Education 0.1025*** (0.0052)  0.1107
*** (0.0074)  -0.0084 (0.0088)  -0.0243
* (0.0133) 
Education squared 0.0074*** (0.0003)  0.0065
*** (0.0004)  0.0115
*** (0.0005)  0.0112
*** (0.0007) 
Experience 0.0152*** (0.0017)  -0.0066
*** (0.0023)  -0.0233
*** (0.0027)  -0.0103
*** (0.0040) 
Experience squared -0.0000 (0.0000)  0.0004
*** (0.0000)  0.0007
*** (0.0001)  0.0004
*** (0.0001) 
Lambda -0.4524*** (0.0141)  -0.9029
*** (0.0238)  -0.6815
*** (0.0259)  -0.5282
*** (0.0382) 
Constant 1.5748*** (0.0372)   1.7128*** (0.0570)   2.4812*** (0.0688)   2.2581*** (0.1009) 
Observations 30 227   22 042   19 487   13 908  
F Stat. 4182.63   2797.59   1486.31   535.68  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.4921   0.4706   0.3482   0.2125  
Adj. R-squared 0.4920   0.4704   0.3479   0.2121  
Root MSE 0.7622     0.8907     0.8855     1.0480   
[C] Duncan & Hoffman model 
Overeducated 0.1585*** (0.0035)  0.0904
*** (0.0048)  0.0873
*** (0.0059)  0.0905
*** (0.0088) 
Undereducated -0.0675*** (0.0026)  -0.1067
*** (0.0034)  -0.0708
*** (0.0040)  -0.0339
*** (0.0057) 
Required education 0.2632*** (0.0021)  0.2631
*** (0.0032)  0.2767
*** (0.0043)  0.2769
*** (0.0061) 
Experience 0.0114*** (0.0016)  -0.0143
*** (0.0022)  -0.0298
*** (0.0026)  -0.0128
*** (0.0038) 
Experience squared 0.0000 (0.0000)  0.0005
*** (0.0000)  0.0008
*** (0.0000)  0.0004
*** (0.0001) 
Lambda -0.4595*** (0.0134)  -0.9248
*** (0.0222)  -0.7277
*** (0.0246)  -0.5445
*** (0.0365) 
Constant 0.8465*** (0.0397)   1.1328*** (0.0627)   1.0210*** (0.0781)   0.4749*** (0.1147) 
Observations 30 227   22 042   19 487   13 908  
F Stat. 5362.99   3635.27   2049.34   773.51  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.5157   0.4975   0.3870   0.2503  
Adj. R-squared 0.5156   0.4973   0.3868   0.2500  
Root MSE 0.7443     0.8677     0.8587     1.0225   
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10           
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Table A21: Numerous earnings models with Heckman correction for sample selection bias, 
before including the additional explanatory variables 
Independent variable 
Dependent variable: Log monthly real earnings 
1995   2002   2010   2016  
[A] Mincer model 
Education 0.0282*** (0.0041)  0.0594
*** (0.0057)  -0.0061 (0.0074)  -0.0284
** (0.0111) 
Education squared 0.0090*** (0.0003)  0.0066
*** (0.0004)  0.0081
*** (0.0004)  0.0085
*** (0.0006) 
Experience 0.0096*** (0.0016)  -0.0108
*** (0.0023)  -0.0339
*** (0.0027)  -0.0210
*** (0.0040) 
Experience squared 0.0001*** (0.0000)  0.0005
*** (0.0000)  0.0009
*** (0.0001)  0.0006
*** (0.0001) 
Lambda -0.6035*** (0.0139)  -1.0802
*** (0.0235)  -0.8562
*** (0.0258)  -0.7071
*** (0.0382) 
Constant 7.4655*** (0.0322)   7.6036*** (0.0478)   8.3024*** (0.0608)   8.1070*** (0.0891) 
Observations 30 227   22 072   19 487   13 909  
F Stat. 5611.28   3807.88   2007.02   755.32  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.4814   0.4632   0.3400   0.2136  
Adj. R-squared 0.4813   0.4631   0.3398   0.2133  
Root MSE 0.7516     0.8827     0.8866     1.0511   
[B] Verdugo & Verdogo model 
Overeducation -0.4757*** (0.0136)  -0.6194
*** (0.0190)  -0.5736
*** (0.0229)  -0.5962
*** (0.0420) 
Undereducation 0.5231*** (0.0181)  0.4878
*** (0.0267)  0.4310
*** (0.0268)  0.6178
*** (0.0380) 
Education 0.1060*** (0.0049)  0.1280
*** (0.0071)  0.0061 (0.0087)  0.0133 (0.0132) 
Education squared 0.0065*** (0.0003)  0.0050
*** (0.0004)  0.0106
*** (0.0005)  0.0097
*** (0.0007) 
Experience 0.0082*** (0.0016)  -0.0122
*** (0.0022)  -0.0292
*** (0.0026)  -0.0165
*** (0.0039) 
Experience squared 0.0001*** (0.0000)  0.0005
*** (0.0000)  0.0008
*** (0.0001)  0.0005
*** (0.0001) 
Lambda -0.5819*** (0.0134)  -1.0359
*** (0.0228)  -0.7903
*** (0.0253)  -0.6576
*** (0.0377) 
Constant 7.0153*** (0.0355)   7.1284*** (0.0548)   7.8048*** (0.0674)   7.3951*** (0.0996) 
Observations 30,227   22,072   19,487   13,909  
F Stat. 4584.05   3091   1621.87   621.27  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.5150   0.4951   0.3682   0.2383  
Adj. R-squared 0.5149   0.4950   0.3680   0.2379  
Root MSE 0.7269     0.8561     0.8675     1.0346   
[C] Duncan & Hoffman model 
Overeducated 0.1413*** (0.0033)  0.0816
*** (0.0046)  0.0747
*** (0.0057)  0.0726
*** (0.0087) 
Undereducated -0.0675*** (0.0024)  -0.1008
*** (0.0033)  -0.0626
*** (0.0038)  -0.0358
*** (0.0056) 
Required education 0.2499*** (0.0020)  0.2576
*** (0.0030)  0.2803
*** (0.0041)  0.2884
*** (0.0060) 
Experience 0.0054*** (0.0015)  -0.0170
*** (0.0021)  -0.0332
*** (0.0025)  -0.0152
*** (0.0037) 
Experience squared 0.0001*** (0.0000)  0.0005
*** (0.0000)  0.0008
*** (0.0000)  0.0004
*** (0.0001) 
Lambda -0.5820*** (0.0128)  -1.0224
*** (0.0212)  -0.8098
*** (0.0239)  -0.6402
*** (0.0357) 
Constant 6.3480*** (0.0378)   6.5618*** (0.0598)   6.3232*** (0.0758)   5.6800*** (0.1124) 
Observations 30 227   22 072   19 487   13 909  
F Stat. 5890.88   4101.51   2320.76   927.26  
Prob. > F 0.0000   0.0000   0.0000   0.0000  
R-squared 0.5391   0.5273   0.4168   0.2858  
Adj. R-squared 0.5390   0.5271   0.4167   0.2855  
Root MSE 0.7086     0.8284     0.8334     1.0018   
Standard errors in parentheses           
*** p < 0.01, ** p < 0.05, * p < 0.10           
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Table A22: Mincer wage model with Heckman correction for sample bias – Africans only 
 Dependent variable: Log real hourly wage 
Independent variable 1995   2002   2010   2016 
25 to 34 years -0.0496 (0.0435) -0.2818*** (0.0498) -0.1349** (0.0598) -0.0397 (0.0836) 
35 to 44 years -0.0976* (0.0586) -0.4002*** (0.0710) -0.2083*** (0.0801) -0.0756 (0.1128) 
45 to 54 years -0.0770 (0.0677) -0.4499*** (0.0820) -0.2805*** (0.0942) -0.1420 (0.1343) 
55 to 65 years -0.0758 (0.0755) -0.4526*** (0.0921) -0.2726*** (0.1016) -0.0387 (0.1452) 
Female -0.1661*** (0.0206) -0.1222*** (0.0221) -0.1415*** (0.0224) -0.1387*** (0.0281) 
Eastern Cape -0.0692** (0.0318) -0.3660*** (0.0353) -0.1803*** (0.0359) -0.3250*** (0.0512) 
Northern Cape -0.0570 (0.0544) -0.2189*** (0.0614) -0.0662 (0.0615) -0.2016** (0.1004) 
Free State -0.5313*** (0.0297) -0.5089*** (0.0357) -0.2537*** (0.0381) -0.3800*** (0.0572) 
KwaZulu-Natal 0.0258 (0.0288) -0.1684*** (0.0321) -0.1380*** (0.0329) -0.3977*** (0.0486) 
North West -0.0612** (0.0300) -0.1799*** (0.0360) -0.0515 (0.0389) -0.1381** (0.0606) 
Gauteng 0.0770*** (0.0267) -0.0393 (0.0311) -0.0133 (0.0307) -0.1339*** (0.0446) 
Mpumalanga -0.0481 (0.0323) -0.1823*** (0.0359) 0.0052 (0.0372) -0.1614*** (0.0528) 
Limpopo 0.1788*** (0.0353) -0.3118*** (0.0376) -0.2017*** (0.0385) -0.3326*** (0.0548) 
Mining 0.5361*** (0.0279) 0.8229*** (0.0364) 0.6605*** (0.0512) 0.5737*** (0.0871) 
Manufacturing 0.5525*** (0.0229) 0.6404*** (0.0303) 0.3101*** (0.0379) 0.2662*** (0.0603) 
Water & electricity 0.7647*** (0.0603) 0.7694*** (0.0701) 0.3511*** (0.0873) 0.4699*** (0.1148) 
Wholesale & retail 0.4843*** (0.0309) 0.6664*** (0.0366) 0.2781*** (0.0413) 0.1546** (0.0614) 
Construction 0.4757*** (0.0226) 0.4628*** (0.0288) 0.1682*** (0.0366) 0.1274** (0.0574) 
Communication 0.6139*** (0.0301) 0.6233*** (0.0377) 0.2235*** (0.0437) 0.2113*** (0.0682) 
Finance 0.6146*** (0.0336) 0.6712*** (0.0358) 0.2262*** (0.0388) 0.1508** (0.0588) 
Community services 0.5297*** (0.0418) 0.5792*** (0.0355) 0.2730*** (0.0414) 0.2034*** (0.0593) 
Private households 0.1077*** (0.0396) 0.3542*** (0.0651) 0.1584*** (0.0490) 0.0601 (0.0786) 
Managers 0.0890* (0.0530) 0.2631*** (0.0579) 0.3360*** (0.0491) -0.0661 (0.0732) 
Technicians 0.0407 (0.0402) -0.0731 (0.0478)    -0.5876
*** (0.0603) 
Clerks -0.2383*** (0.0434) -0.2996*** (0.0517) -0.1895*** (0.0307) -0.8377*** (0.0615) 
Service workers -0.4053*** (0.0436) -0.7295*** (0.0510) -0.5871*** (0.0294) -1.1763*** (0.0608) 
Skilled agriculture -0.3360*** (0.0794) -0.5341*** (0.0661) -0.6787*** (0.1254) -1.1665*** (0.2210) 
Trade workers -0.3179*** (0.0464) -0.4991*** (0.0538) -0.3743*** (0.0348) -0.9734*** (0.0676) 
Operators -0.3628*** (0.0455) -0.5417*** (0.0535) -0.4903*** (0.0336) -1.2163*** (0.0683) 
Elementary workers -0.5105*** (0.0446) -0.7139*** (0.0516) -0.5850*** (0.0297) -1.3032*** (0.0622) 
Domestic workers -1.1654*** (0.0753) -0.9216*** (0.0839) -0.6166*** (0.0535) -1.2119*** (0.0927) 
Employees -0.3822*** (0.0460) -0.0662** (0.0275)      
Public 0.1957*** (0.0397) 0.4434*** (0.0290) 0.3397*** (0.0290) 0.1057*** (0.0344) 
Urban 0.1680*** (0.0134) 0.1737*** (0.0156) 0.1908*** (0.0208) 0.1974*** (0.0342) 
Informal -0.1731*** (0.0413) -0.4760*** (0.0261) -0.3472*** (0.0260) -0.2693*** (0.0348) 
Union member 0.1499*** (0.0125) 0.3327*** (0.0181) 0.3110*** (0.0181) 0.2693*** (0.0254) 
Education -0.0131** (0.0056) 0.0036 (0.0074) -0.0194** (0.0090) -0.0157 (0.0137) 
Education squared 0.0059*** (0.0004) 0.0046*** (0.0005) 0.0051*** (0.0006) 0.0038*** (0.0008) 
Experience 0.0274*** (0.0031) 0.0333*** (0.0038) 0.0110*** (0.0042) 0.0118* (0.0061) 
Experience squared -0.0003*** (0.0001) -0.0003*** (0.0001) 0.0000 (0.0001) -0.0000 (0.0001) 
lambda -0.1227*** (0.0413) -0.2838*** (0.0554) -0.2305*** (0.0618) -0.1230 (0.0867) 
Constant 2.5571*** (0.0983) 2.1918*** (0.1160) 2.7560*** (0.1325) 3.4745*** (0.2045) 
Observations 17 439   15 220   11 568   9 410  
R-squared 0.5763     0.5696     0.4735     0.3293   
Standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1     
Reference groups: 15-24 years; male; white; western cape; skilled agriculture; professionals; self-employed;   
private sector; rural area; formal sector; not a trade union member      
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Table A23: V & V wage model with Heckman correction for sample bias – Africans only 
 Dependent variable: Log hourly real wage 
Independent variable 1995  2002  2010  2016 
25 to 34 years -0.0487 (0.0435)  -0.2839
*** (0.0498)  -0.1266
** (0.0599)  -0.0373 (0.0838) 
35 to 44 years -0.0963 (0.0586)  -0.4030
*** (0.0711)  -0.1981
** (0.0802)  -0.0722 (0.1130) 
45 to 54 years -0.0752 (0.0678)  -0.4538
*** (0.0821)  -0.2706
*** (0.0942)  -0.1382 (0.1346) 
55 to 65 years -0.0742 (0.0755)  -0.4571
*** (0.0921)  -0.2673
*** (0.1016)  -0.0355 (0.1454) 
Female -0.1657*** (0.0206)  -0.1223
*** (0.0222)  -0.1451
*** (0.0224)  -0.1396
*** (0.0282) 
Eastern Cape -0.0702** (0.0318)  -0.3674
*** (0.0354)  -0.1814
*** (0.0359)  -0.3247
*** (0.0512) 
Northern Cape -0.0576 (0.0544)  -0.2198
*** (0.0614)  -0.0689 (0.0615)  -0.2022
** (0.1004) 
Free State -0.5327*** (0.0297)  -0.5106
*** (0.0357)  -0.2544
*** (0.0381)  -0.3807
*** (0.0573) 
KwaZulu-Natal 0.0262 (0.0288)  -0.1686
*** (0.0321)  -0.1386
*** (0.0329)  -0.3979
*** (0.0486) 
North West -0.0618** (0.0300)  -0.1816*
** (0.0360)  -0.0528 (0.0389)  -0.1388
** (0.0607) 
Gauteng 0.0769*** (0.0267)  -0.0407 (0.0311)  -0.0130 (0.0307)  -0.1342
*** (0.0446) 
Mpumalanga -0.0477 (0.0323)  -0.1833
*** (0.0359)  0.0056 (0.0372)  -0.1615
*** (0.0529) 
Limpopo 0.1789*** (0.0353)  -0.3128
*** (0.0376)  -0.2031
*** (0.0385)  -0.3325
*** (0.0549) 
Mining 0.5395*** (0.0280)  0.8261
*** (0.0364)  0.6681
*** (0.0513)  0.5724
*** (0.0871) 
Manufacturing 0.5554*** (0.0230)  0.6448
*** (0.0303)  0.3158
*** (0.0380)  0.2646
*** (0.0603) 
Water & electricity 0.7693*** (0.0603)  0.7717
*** (0.0701)  0.3564
*** (0.0873)  0.4674
*** (0.1149) 
Wholesale & retail 0.4878*** (0.0309)  0.6697
*** (0.0366)  0.2819
*** (0.0414)  0.1536
** (0.0614) 
Construction 0.4785*** (0.0226)  0.4655
*** (0.0289)  0.1730
*** (0.0367)  0.1256
** (0.0575) 
Communication 0.6171*** (0.0301)  0.6268
*** (0.0377)  0.2276
*** (0.0437)  0.2093
*** (0.0682) 
Finance 0.6169*** (0.0336)  0.6725
*** (0.0358)  0.2281
*** (0.0388)  0.1493
** (0.0588) 
Community service 0.5329*** (0.0419)  0.5825
*** (0.0355)  0.2758
*** (0.0414)  0.2018
*** (0.0594) 
Private households 0.1088*** (0.0396)  0.3536
*** (0.0651)  0.1572
*** (0.0490)  0.0601 (0.0786) 
Managers 0.1157** (0.0549)  0.2948
*** (0.0605)  0.1916
*** (0.0571)  -0.0563 (0.0746) 
Technicians 0.0570 (0.0412)  -0.0508 (0.0496)  -0.1366
*** (0.0428)  -0.5758
*** (0.0628) 
Clerks -0.2127*** (0.0454)  -0.2739
*** (0.0538)  -0.3273
*** (0.0431)  -0.8254
*** (0.0642) 
Service workers -0.3785*** (0.0464)  -0.7035
*** (0.0541)  -0.7340
*** (0.0429)  -1.1621
*** (0.0645) 
Skilled agriculture -0.3019*** (0.0819)  -0.5032
*** (0.0727)  -0.8274
*** (0.1299)  -1.1487
*** (0.2227) 
Trade workers -0.2888*** (0.0498)  -0.4703
*** (0.0581)  -0.5249
*** (0.0484)  -0.9565
*** (0.0722) 
Operators -0.3293*** (0.0503)  -0.5071
*** (0.0600)  -0.6412
*** (0.0474)  -1.1994
*** (0.0729) 
Elementary workers -0.4739*** (0.0515)  -0.6783
*** (0.0594)  -0.7307
*** (0.0470)  -1.2842
*** (0.0685) 
Domestic workers -1.1296*** (0.0799)  -0.8827
*** (0.0901)  -0.7669
*** (0.0649)  -1.1886
*** (0.0991) 
Employees -0.3845*** (0.0460)  -0.0677
** (0.0275)       
Public 0.1941*** (0.0397)  0.4395
*** (0.0291)  0.3368
*** (0.0290)  0.1059
*** (0.0344) 
Urban 0.1682*** (0.0134)  0.1735
*** (0.0156)  0.1921
*** (0.0208)  0.1981
*** (0.0342) 
Informal -0.1723*** (0.0413)  -0.4738
*** (0.0261)  -0.3472
*** (0.0259)  -0.2690
*** (0.0349) 
Union member 0.1493*** (0.0125)  0.3324
*** (0.0181)  0.3113
*** (0.0181)  0.2689
*** (0.0254) 
Overeducation -0.0373* (0.0220)  -0.0422 (0.0270)  -0.0296 (0.0286)  -0.0296 (0.0498) 
Undereducation -0.0145 (0.0239)  -0.0385 (0.0300)  -0.0908
*** (0.0323)  0.0196 (0.0473) 
Education -0.0175** (0.0069)  -0.0054 (0.0089)  -0.0366
*** (0.0103)  -0.0160 (0.0162) 
Education squared 0.0063*** (0.0005)  0.0052
*** (0.0006)  0.0058
*** (0.0007)  0.0040
*** (0.0010) 
Experience 0.0272*** (0.0031)  0.0329
*** (0.0038)  0.0109
*** (0.0042)  0.0118
* (0.0061) 
Experience squared -0.0003*** (0.0001)  -0.0002
*** (0.0001)  0.0000 (0.0001)  -0.0000 (0.0001) 
lambda -0.1231*** (0.0413)  -0.2881
*** (0.0554)  -0.2204
*** (0.0619)  -0.1194 (0.0871) 
Constant 2.5396*** (0.1060)   2.2085*** (0.1267)   2.9920*** (0.1451)   3.4318*** (0.2187) 
Observations 17,439   15,220   11,568   9,410  
R-squared 0.5764     0.5697     0.4740     0.3293   
Standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1     
Reference groups: 15-24 years; male; white; western cape; skilled agriculture; professionals; self-employed;   
private sector; rural area; formal sector; not a trade union member      
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Table A24: D & H wage model with Heckman correction for sample bias – Africans only 
 Dependent variable: Log real hourly wage 
Independent variable 1995  2002  2010  2016 
25 to 34 years -0.2099*** (0.0417) -0.4151*** (0.0480) -0.3204*** (0.0577) -0.0963 (0.0819) 
34 to 44 years -0.2934*** (0.0567) -0.5768*** (0.0688) -0.4283*** (0.0780) -0.1415 (0.1111) 
45 to 54 years -0.2822*** (0.0659) -0.6345*** (0.0800) -0.5291*** (0.0921) -0.2206* (0.1323) 
55 to 65 years -0.2319*** (0.0748) -0.6049*** (0.0910) -0.4824*** (0.1004) -0.1110 (0.1436) 
Female -0.0793*** (0.0194) -0.0466** (0.0206) -0.0731*** (0.0216) -0.1179*** (0.0274) 
Eastern Cape 0.0075 (0.0313) -0.3291*** (0.0352) -0.1681*** (0.0360) -0.3163*** (0.0512) 
Northern Cape -0.0079 (0.0545) -0.1812*** (0.0614) -0.0578 (0.0617) -0.1894* (0.1004) 
Free State -0.5272*** (0.0298) -0.4990*** (0.0358) -0.2545*** (0.0382) -0.3668*** (0.0571) 
KwaZulu-Natal 0.0764*** (0.0286) -0.1426*** (0.0320) -0.1319*** (0.0330) -0.3887*** (0.0486) 
North West -0.0260 (0.0300) -0.1431*** (0.0358) -0.0396 (0.0390) -0.1213** (0.0604) 
Gauteng 0.0880*** (0.0268) -0.0200 (0.0310) -0.0138 (0.0308) -0.1269*** (0.0446) 
Mpumalanga 0.0007 (0.0322) -0.1579*** (0.0359) 0.0012 (0.0373) -0.1588*** (0.0529) 
Limpopo 0.2762*** (0.0346) -0.2511*** (0.0370) -0.1910*** (0.0386) -0.3301*** (0.0549) 
Mining 0.5146*** (0.0281) 0.7987*** (0.0364) 0.6333*** (0.0513) 0.5645*** (0.0872) 
Manufacturing 0.5490*** (0.0231) 0.6296*** (0.0303) 0.2923*** (0.0380) 0.2559*** (0.0603) 
Water & electricity 0.7500*** (0.0606) 0.7633*** (0.0703) 0.3401*** (0.0876) 0.4641*** (0.1149) 
Wholesale & retail 0.4733*** (0.0311) 0.6531*** (0.0366) 0.2543*** (0.0414) 0.1475** (0.0614) 
Construction 0.4641*** (0.0227) 0.4536*** (0.0289) 0.1480*** (0.0366) 0.1157** (0.0574) 
Communication 0.6024*** (0.0302) 0.6109*** (0.0378) 0.2054*** (0.0438) 0.2020*** (0.0682) 
Finance 0.6264*** (0.0338) 0.6667*** (0.0359) 0.2089*** (0.0388) 0.1447** (0.0588) 
Community services 0.5115*** (0.0421) 0.5678*** (0.0356) 0.2589*** (0.0415) 0.1975*** (0.0594) 
Private households 0.1011** (0.0398) 0.3471*** (0.0652) 0.1464*** (0.0492) 0.0642 (0.0786) 
Managers 0.4034*** (0.0450) 0.5034*** (0.0515) 0.3710*** (0.0538) 0.3560*** (0.0676) 
Technicians 0.2423*** (0.0342) 0.1530*** (0.0405) -0.0323 (0.0384) -0.1673*** (0.0513) 
Clerks 0.0585 (0.0370) -0.0360 (0.0438) -0.1423*** (0.0364) -0.3343*** (0.0513) 
Service workers 0.0932** (0.0402) -0.2934*** (0.0468) -0.3709*** (0.0354) -0.4676*** (0.0534) 
Skilled agriculture 0.0044 (0.0733) 0.3459*** (0.0500) -0.3003** (0.1276) -0.2845 (0.2204) 
Trade workers 0.3078*** (0.0450) 0.1249** (0.0568) -0.0033 (0.0436) -0.0843 (0.0658) 
Operators 0.4199*** (0.0501) 0.1426** (0.0592) -0.1519*** (0.0420) -0.3654*** (0.0655) 
Elementary workers 0.5406*** (0.0577) 0.1014 (0.0632) -0.0814** (0.0405) -0.2361*** (0.0623) 
Employees -0.3667*** (0.0462) -0.0689** (0.0276)      
Public 0.2146*** (0.0399) 0.4656*** (0.0290) 0.3609*** (0.0290) 0.1144*** (0.0344) 
Urban 0.1772*** (0.0135) 0.1821*** (0.0156) 0.1490*** (0.0207) 0.1777*** (0.0337) 
Informal -0.1842*** (0.0414) -0.4806*** (0.0261) -0.3521*** (0.0260) -0.2716*** (0.0349) 
Union member 0.1540*** (0.0125) 0.3390*** (0.0181) 0.3186*** (0.0181) 0.2707*** (0.0254) 
Overeducation 0.0792*** (0.0047) 0.0668*** (0.0060) 0.0505*** (0.0081) 0.0735*** (0.0118) 
Undereducation -0.0428*** (0.0034) -0.0552*** (0.0041) -0.0471*** (0.0052) -0.0274*** (0.0076) 
Required education 0.2096*** (0.0081) 0.1827*** (0.0095) 0.1823*** (0.0112) 0.2371*** (0.0143) 
Experience 0.0200*** (0.0031) 0.0251*** (0.0037) 0.0031 (0.0041) 0.0075 (0.0060) 
Experience squared -0.0001*** (0.0000) -0.0001 (0.0001) 0.0002*** (0.0001) 0.0001 (0.0001) 
lambda -0.3457*** (0.0374) -0.5264*** (0.0494) -0.5026*** (0.0574) -0.2155*** (0.0821) 
Constant 0.7872*** (0.1066) 0.8253*** (0.1551) 1.5031*** (0.1881) 0.6341** (0.2790) 
Observations 17 439   15 220   11 568   9 410  
R-squared 0.5726     0.5676     0.4701     0.3285   
Standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1     
Reference groups: 15-24 years; male; white; western cape; skilled agriculture; professionals; self-employed;   
private sector; rural area; formal sector; not a trade union member      
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Figure A1: Number and percentage of time-related underemployed workers (40-hour 
threshold) 
 
 
Figure A2: Number and percentage of overeducated workers (Job analysis approach) 
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Figure A3: Number and percentage of overeducated workers (statistical method-mode) 
 
 
Figure A4: Relationship between wages and education (2008-2016) 
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Table A25: Number and percentage of underemployed workers 
    
Income-related underemployed 
 
Wave Employed Overeducated 
Earn less than 125% of 
the poverty line 
Earn 20% less than 
previous period 
  
Number Percentage Number Percentage Number Percentage 
Wave 1 13 709 476  1 183 982  8.64  1 941 417  14.16  
  
Wave 2 13 047 199  1 358 757  10.41  1 960 554  15.03  2 295 366  17.59  
Wave 3 14 995 896  1 403 863  9.36  1 766 828  11.78  2 669 915  17.80  
Wave 4 17 368 336  1 629 886  9.38  2 369 523  13.64  2 413 347  13.90  
 
Table A26: Number of workers employed across the waves 
 
Unweighted Weighted 
Employed in both waves 1 & 2 2 956 8 590 144 
Employed in both waves 2 & 3 3 213 9 617 214 
Employed in both waves 3 & 4 4 357 9 855 460 
Employed in both waves 1 & 4 3 127 8 352 474 
Employed in all four waves 1 564 4 290 909 
 
Table A27: Number and percentage of underemployed workers: NIDS versus QLFS 
 
Overeducated 
 
Income-related underemployed 
 
NIDS QLFS 
 
NIDS QLFS 
 
Number Percentage Number Percentage 
 
Number Percentage Number Percentage 
2008 1 183 982  8.64 1 663 313 11.25 
 
1 941 417  14.16 N/A N/A 
2010 1 358 757  10.41 1 656 817 11.91 
 
1 960 554  15.03 904 567 6.50 
2012 1 403 863  9.36 1 287 950 8.86 
 
1 766 828  11.78 1 135 576 7.81 
2014 1 629 886  9.38 1 164 103 7.58 
 
2 369 523  13.64 1 456 747 9.49 
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Table A28: Relationship between real per capita income decile and income-related 
underemployment (earn 125% < poverty threshold) 
 
Proportion (%) 
Deciles Wave 1 
 
Wave 2 
 
Wave 3 
 
Wave 4 
1 9.68 
 
10.30 
 
13.56 
 
14.55 
2 17.54 
 
14.54 
 
17.78 
 
16.23 
3 13.34 
 
16.10 
 
13.93 
 
19.28 
4 15.61 
 
14.35 
 
17.15 
 
14.95 
5 15.49 
 
13.04 
 
14.05 
 
11.44 
6 12.89 
 
12.38 
 
11.11 
 
8.82 
7 7.51 
 
9.55 
 
7.64 
 
5.52 
8 3.61 
 
3.71 
 
3.07 
 
4.33 
9 2.09 
 
4.18 
 
1.44 
 
3.36 
10 2.25 
 
1.86 
 
0.27 
 
1.53 
 100.00  100.00  100.00  100.00 
 
Table A29: Relationship between real per capita income decile and income-related 
underemployment (earn 20% < previous income) 
 
Proportion (%) 
Deciles Wave 2 
 
Wave 3 
 
Wave 4 
1 3.63 
 
4.65 
 
4.47 
2 3.73 
 
6.15 
 
7.51 
3 5.86 
 
6.29 
 
9.91 
4 6.97 
 
8.68 
 
11.11 
5 8.93 
 
10.19 
 
8.86 
6 8.46 
 
9.68 
 
11.35 
7 13.09 
 
10.99 
 
10.69 
8 14.00 
 
13.72 
 
12.70 
9 17.15 
 
16.69 
 
14.09 
10 18.19 
 
12.96 
 
9.31 
 100.00  100.00  100.00 
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Table A30: Probability of income-related underemployment (earn 125% < poverty 
threshold), by real per capita income decile 
 
Probability (%) 
Deciles Wave 1 
 
Wave 2 
 
Wave 3 
 
Wave 4 
1 87.42 
 
73.22 
 
74.48 
 
69.30 
2 68.24 
 
65.73 
 
51.74 
 
45.55 
3 41.41 
 
46.06 
 
33.02 
 
40.76 
4 34.78 
 
33.83 
 
27.41 
 
25.68 
5 28.08 
 
22.33 
 
18.48 
 
16.97 
6 17.04 
 
17.53 
 
12.25 
 
11.35 
7 9.42 
 
10.93 
 
7.35 
 
6.04 
8 3.59 
 
3.84 
 
2.48 
 
4.23 
9 1.89 
 
3.72 
 
1.01 
 
3.02 
10 2.01 
 
1.59 
 
0.19 
 
1.41 
 
Table A31: Probability of income-related underemployment (earn 20% < previous income), 
by real per capita income decile 
 
Probability (%) 
Deciles Wave 2 
 
Wave 3 
 
Wave 4 
1 72.97 
 
64.61 
 
51.51 
2 47.95 
 
44.10 
 
44.04 
3 34.01 
 
39.37 
 
39.21 
4 32.66 
 
38.26 
 
38.53 
5 31.18 
 
33.03 
 
25.35 
6 22.00 
 
25.81 
 
26.16 
7 26.98 
 
23.45 
 
21.39 
8 24.11 
 
25.92 
 
20.22 
9 26.17 
 
25.42 
 
20.60 
10 25.93  20.94  14.88 
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Table A32: Relationship between the two types of income-related underemployment 
Wave 2 
Earn 20% less than 
Earn 125% less than 
poverty line 
previous period No Yes 
No 95.47 4.53 
Yes 75.65 24.35 
Wave 3 
Earn 20% less than 
Earn 125% less than 
poverty line 
previous period No Yes 
No 95.95 4.05 
Yes 79.57 20.43 
Wave 4 
Earn 20% less than 
Earn 125% less than 
poverty line 
previous period No Yes 
No 96.29 3.71 
Yes 75.62 24.38 
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Table A33: Transitory of permanent nature of underemployment 
  Overeducation   Income-related underemployment 
 Never Transitory Chronic 
Earnings < 20% of previous 
income   
Earnings < 125% of poverty 
threshold 
    Never Transitory Chronic   Never Transitory Chronic 
Labour market status            
   Employee 86.92 87.18 92.28  95.36 84.36 53.16  92.14 72.12 32.86 
   Self-employed 9.44 9.81 7.72  3.42 11.58 39.74  6.61 17.25 43.30 
   Casual workers 3.39 2.53 0.00  1.22 3.92 7.10  1.25 10.02 23.83 
   Unclassified 0.25 0.48 0.00  0.00 0.14 0.00  0.00 0.61 0.00 
Industry            
   Agriculture 6.84 3.72 2.21  6.25 6.04 0.00  5.19 11.23 4.01 
   Mining 3.48 12.55 8.56  8.94 3.48 0.00  6.25 0.74 0.00 
   Manufacturing 11.72 8.38 11.86  12.29 10.68 0.00  11.81 8.65 4.11 
   Utilities 1.02 1.79 3.01  1.94 0.96 3.65  1.53 0.22 0.00 
   Construction 6.49 7.91 0.27  3.60 7.83 7.10  5.84 9.31 8.17 
   Wholesale & Retail 14.40 18.43 1.08  12.20 14.72 0.00  12.49 18.66 32.72 
   Transport & comm. 7.40 3.76 4.64  4.43 7.46 49.51  6.83 6.04 1.03 
   Financial 
intermediation 9.53 11.49 14.73  7.07 11.83 0.00  10.97 7.30 0.00 
   Community services 29.71 24.64 53.65  36.40 27.79 39.74  32.92 20.86 13.89 
   Private households 7.97 6.85 0.00  6.38 7.89 0.00  5.23 16.06 29.42 
   Other/unspecified 1.44 0.48 0.00  0.49 1.32 0.00  0.93 0.92 6.65 
Occupation            
   Managers 6.57 10.89 17.74  6.81 8.21 39.74  8.61 4.75 0.00 
   Professionals 9.56 12.71 40.40  14.89 10.85 0.00  13.89 4.23 1.06 
   Technicians 5.57 9.80 4.38  8.72 5.05 0.00  7.28 1.54 0.00 
   Clerks 7.90 8.35 5.44  7.43 7.84 7.10  8.58 3.90 0.00 
   Service workers 18.08 9.08 13.00  14.02 17.09 49.51  14.43 20.44 56.69 
   Skilled agriculture 0.41 1.54 0.00  0.36 0.53 0.00  0.50 0.36 0.00 
   Trade 14.93 15.21 7.70  11.52 16.50 0.00  14.62 17.23 2.61 
   Operators 15.22 14.95 3.38  13.85 14.60 0.00  15.20 11.25 0.00 
   Elementary 
occupations 20.28 15.78 7.96  21.07 18.12 0.00  15.63 35.48 35.71 
   Other/unspecified 1.48 1.70 0.00  1.32 1.20 3.65  1.26 0.83 3.93 
Sector            
   Informal 25.39 17.83 7.01  19.76 24.29 46.84  17.29 43.81 94.85 
   Formal 74.36 81.69 92.99  80.24 75.57 53.16  82.71 55.58 5.15 
   Unclassified 0.25 0.48 0.00  0.00 0.14 0.00  0.00 0.61 0.00 
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Table A34: Adequately educated in period t, determinants of change in status in period t+1 
– multinomial logit 
  
 Independent variable 
Relative risk ratio 
Unemployment or 
inactive   Undereducation   Overeducation   
Employed but 
unclassified 
Age 0.7339*** (0.0341)  0.4994
*** (0.0521)  2.2368
*** (0.4124)  1.0183 (0.1197) 
Age squared 1.0024*** (0.0006)  1.0020 (0.0012)  1.0008 (0.0023)  0.9995 (0.0014) 
Female 1.7298*** (0.0986)  1.1312 (0.1301)  0.6859
*** (0.0893)  0.7566
** (0.1035) 
African 1.7519*** (0.2883)  0.9993 (0.3731)  1.0471 (0.2431)  0.4739
*** (0.1103) 
Coloured 1.6951*** (0.2939)  0.8255 (0.3216)  0.5815
* (0.1687)  0.4421
*** (0.1114) 
Indian 1.4814 (0.4041)  0.2233 (0.2412)  0.9911 (0.4684)  0.1913
** (0.1440) 
Experience 1.1129*** (0.0306)  1.9502
*** (0.1270)  0.4248
*** (0.0459)  0.9741 (0.0699) 
Experience squared 1.0003 (0.0005)  0.9979
* (0.0011)  0.9997 (0.0024)  1.0012 (0.0013) 
Eastern Cape 1.2617** (0.1462)  0.8173 (0.1979)  0.9438 (0.2878)  0.6051
* (0.1615) 
Northern Cape 1.4464*** (0.1551)  0.8881 (0.1886)  1.6342
* (0.4497)  0.6056
* (0.1583) 
Free State 1.2254 (0.1646)  1.1298 (0.2900)  1.2222 (0.3744)  0.3349
*** (0.1288) 
KwaZulu-Natal 1.5044*** (0.1604)  1.0442 (0.2265)  0.9094 (0.2403)  0.6509
* (0.1518) 
North West 1.6130*** (0.2249)  0.9215 (0.2689)  1.5657 (0.4775)  1.1121 (0.3179) 
Gauteng 0.9430 (0.1068)  1.0109 (0.2258)  0.9011 (0.2324)  0.6038
** (0.1359) 
Mpumalanga 1.1528 (0.1498)  0.8366 (0.2251)  1.1593 (0.3292)  0.3196
*** (0.1097) 
Limpopo 1.3484** (0.1874)  1.3783 (0.3745)  1.5934 (0.4727)  0.5874 (0.1989) 
Skilled agriculture 0.7405** (0.1084)  1.4612 (0.5256)  1.8278 (0.7167)  0.5594
* (0.1883) 
Mining 0.7419 (0.1570)  1.5707 (0.7206)  2.3388
** (0.7822)  0.8128 (0.3531) 
Manufacturing 0.8567 (0.1235)  1.3610 (0.5119)  1.7168
* (0.5138)  1.0911 (0.3164) 
Utility 0.8664 (0.2632)  3.6155
*** (1.8038)  1.4609 (0.9356)  0.5754 (0.4343) 
Construction 1.5655*** (0.2398)  1.6214 (0.6462)  1.4088 (0.5642)  1.0586 (0.3639) 
Wholesale & retail 1.0128 (0.1291)  1.9609
* (0.7079)  1.2109 (0.3201)  0.7668 (0.2132) 
Transport 1.0851 (0.1910)  3.3845
*** (1.3317)  2.0874
** (0.7004)  1.0145 (0.3696) 
Community, personal & social serv. 0.6643*** (0.0846)  1.8593
* (0.6581)  0.7842 (0.1918)  0.7660 (0.2017) 
Private households 0.7673* (0.1095)  0.7520 (0.2843)  1.7056 (0.6692)  0.3853
** (0.1594) 
Industry: other 1.3325** (0.1849)  0.8570 (0.3344)  1.5474 (0.4845)  1.3533 (0.3986) 
Casual 1.8288*** (0.1779)  1.4663
* (0.3246)  1.1533 (0.4091)  1.5685
* (0.4130) 
Self-employed 2.0990*** (0.2085)  2.0899
*** (0.4456)  1.5886
* (0.4158)  1.7498
** (0.4198) 
Informal 1.4171*** (0.0915)  1.0947 (0.1409)  0.7407
* (0.1274)  0.8623 (0.1418) 
Constant 26.177*** (17.435)  546.14*** (790.14)  0.0000*** (0.0000)  0.1770 (0.3008) 
Observations 9 513          
LR Chi-square (112) 2407.33          
Prob > Chi-square 0.0000          
Pseudo R Squared 0.1279                    
Standard errors in parentheses    Base category: adequately educated  
*** p < 0.01, ** p < 0.05, * p < 0.10            
Reference groups: male; white; Western Cape; finance; employee; formal sector     
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Table A35: Overeducated in period t, determinants of change in status in period t+1 – 
multinomial logit 
Independent variable 
Relative risk ratio 
Unemployment or 
inactive  Undereducation 
 
Adequate education  
Employed but 
unclassified  
Age 0.3205*** (0.0833)  0.0000 (0.0000)  0.5428
*** (0.1284)  0.2845
*** (0.1110) 
Age squared 1.0085*** (0.0031)  3,222.7 (1563472)  0.9986 (0.0030)  1.0123
*** (0.0047) 
Female 1.4175 (0.3147)  3E+43 (2E+47)  1.0393 (0.1949)  0.5097
* (0.1816) 
African 1.9730 (0.9453)  9E+24 (1E+30)  1.1616 (0.4031)  1.1213 (0.6542) 
Coloured 2.2357 (1.1950)  1E+142 (2E+147)  1.8885 (0.7456)  1.0518 (0.6677) 
Indian 0.6243 (0.5749)  1E+72 (4E+76)  0.8506 (0.5473)  0.4297 (0.5239) 
Experience 1.9262*** (0.3175)  2E+207 (5E+211)  1.8068
*** (0.2457)  2.0340
*** (0.4965) 
Experience squared 0.9954 (0.0034)  0.0000 (0.0012)  1.0029 (0.0031)  0.9892
** (0.0052) 
Eastern Cape 1.8784 (1.0455)  2E+31 (3E+36)  0.8554 (0.4186)  0.0000 (0.0000) 
Northern Cape 0.7744 (0.3957)  9E+43 (7E+47)  0.7569 (0.2878)  1.6971 (0.9411) 
Free State 0.9451 (0.5438)  0.0000 (0.0000)  1.4774 (0.6554)  0.2262 (0.2570) 
KwaZulu-Natal 1.9844 (0.8970)  3E+30 (4E+35)  1.2055 (0.4585)  0.7194 (0.4503) 
North West 1.6740 (0.9713)  4E+42 (5E+47)  1.5923 (0.7389)  0.7842 (0.6506) 
Gauteng 0.9158 (0.4233)  0.0000 (0.1735)  1.4209 (0.5078)  0.5091 (0.3028) 
Mpumalanga 0.6750 (0.3443)  6E+34 (2E+39)  1.2213 (0.4753)  0.2335 (0.2068) 
Limpopo 2.0817 (1.0984)  1E+81 (4E+85)  1.3644 (0.6209)  1.1545 (0.8388) 
Mining 1.1005 (0.7139)  0.0000 (0.0000)  0.9980 (0.5305)  0.1151
** (0.0995) 
Manufacturing 0.4212 (0.3372)  0.0000 (0.0000)  1.1054 (0.6051)  0.1198
** (0.1164) 
Utility 1.0507 (0.6291)  3E+50 (3E+55)  0.7402 (0.3584)  0.2043
** (0.1504) 
Construction 0.0000 (0.0000)  2E+14 (3E+20)  0.3641 (0.3023)  0.0000 (0.0000) 
Wholesale & retail 1.2009 (0.9490)  1E+124 (3E+129)  1.2810 (0.8114)  0.0000 (0.0000) 
Transport 1.2258 (0.7407)  1E+26 (2E+31)  2.2935
* (1.0897)  0.5006 (0.3309) 
Finance 0.7681 (0.5659)  4E+51 (6E+56)  1.5213 (0.8330)  0.0976
** (0.1135) 
Community, personal & social serv. 0.4495 (0.2641)  0.0000 (0.0000)  0.8960 (0.4060)  0.1896
*** (0.1215) 
Private households 0.8969 (0.5927)  0.0001 (7.2719)  1.4458 (0.8084)  0.0883
** (0.1068) 
Industry: other 0.7999 (0.5081)  4E+73 (4E+78)  0.6397 (0.3360)  0.1853
** (0.1417) 
Casual 1.8199 (0.9303)  3E+50 (4E+54)  1.3649 (0.6678)  1.2957 (1.2701) 
Self-employed 1.2510 (0.4909)  53.416 (520,928)  1.0305 (0.3453)  1.7398 (0.9967) 
Informal 1.6024* (0.4242)  0.0000 (0.0000)  0.8434 (0.1989)  0.7940 (0.3507) 
Constant 8E+07*** (3E+08)         274,235*** (988,008)   8E+08*** (5E+09) 
Observations 1 022          
LR Chi-square (112) 560.83          
Prob > Chi-square 0.0000          
Pseudo R Squared 0.2293                   
Standard errors in parentheses  Base category: overeducated  
*** p < 0.01, ** p < 0.05, * p < 0.10            
Reference groups: male; white; Western Cape; skilled agriculture; employee; formal sector     
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